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Urea derivatives of formula 
(I), wherein R 1 is a group of 
formula (I) (in which R« is 
J aryl which may have suitable 
substituem(s), or heterocyclic 
group which may have suitable 
substituem(s). and Y is bond, 
lower alkylene, -S-, -O-, (a)' 
-CH-. -CONH-. (b). (in which 
R 7 is lower alkyl), -NHSO2- 
-SO2NH-, -SO2NHCO. or 

-CONHSO2-); or thiazolyl. . 
imidazolyl, pyrazolyl. pyridyl R 

have suitable substituem(s) or heterocyclic group which ^C»artS*ZZL£!f * f^y^lowe^alkyl. RJ i, aryl which may 
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DESCRIPTION 

UREA DERIVATIVES AND THEIR USEAS ACAT- INHIBITORS 

5 TECHNICAL FIELD 

This invention relates to new urea derivatives and 
Pharmaceutical^ acceptable salts thereof which are useful 
as a medicament. 

10 BACKGROUND ART 

Some urea derivatives have been known as acyl-CoA : 
cholesterol acyltransf erase enzyme (hereinafter, ACAT) 
inhibitors, for example, in U.S. Patent Nos. 4,473,579 and 
4,623,662, EP Patent Application Publication Nos. 0354994 
0399422 and 0512570 and PCT International Publication Nos' 
WO 91/13871, WO 93/24458 and WO 94/26738. 

DISCLOSURE OF INVENTION 

This invention relates to new urea derivatives and 
pharmaceutical^ acceptable salts thereof which have an 
inhibitory activity against ACAT and an advantage of good 
absorption into blood on oral administration, to orocesses 
for the preparation thereof, to a pharmaceutical 
composition comprising the same and to a method for the 
prevention and/or treatment of hypercholesterolemia, 
hyperlipidemia, atherosclerosis or diseases caused thereby 

One object of this invention is to provide new and 
useful urea derivatives and pharmaceutical^ acceptable 
salts which possess an inhibitory activity against ACAT. 

Another object of this invention is to provide 
processes for preparation of said urea derivatives and 
salts thereof. 

A further object of this invention is to provide a 
pharmaceutical composition comprising, as an active 
ingredient, said urea derivatives and pharmaceutical^ 
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acceptable salt thereof. 

Still further object of this invention is to provide a 
therapeutic method for the prevention and/or treatment of 
hypercholesterolemia/ hyperlipidemia, atherosclerosis cr 
5 diseases caused thereby in human beings or animals, using 

said urea derivatives and pharmaceuticaily acceptable salts 
thereof. 

High levels of blood cholesterol and blood lipids are 
conditions which are involved in the onset of 

10 atherosclerosis . 

It is well known that inhibition of ACAT-catalyzed 
cholesterol esterif ication could lead to diminish 
intestinal absorption of cholesterol as well as a decrease 
in the intracellular accumulation of cholesterol esters in 

15 the intima of the arterial wall. Therefore, ACAT 

inhibitors are useful for the prevention and/or treatment 
of hypercholesterolemia, hyperlipidemia/ atherosclerosis of 
diseases caused thereby such as cardiac insufficiency {e.g. 
angina pectoris, myocardial infarction, etc.), 

20 cerebrovascular disturbance (e.g. cerebral infarction, 

cerebral apoplexy, etc.), arterial aneurism, peripheral 
vascular disease, xanthomas, restenosis after percutaneous 
transluminal coronary angioplasty, or the like. 

25 The object urea derivatives of this invention are new 

and can be represented by the following general formula 
(I) : 



30 



R 1 - {CH 2 ) n -N-C-NH-R 3 



(I) 
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wherein 

R 1 is a group of the formula ; 



(in which 

R 4 is aryl which may have suitable substituent (s) , 
or heterocyclic group which may have 
suitable substituent (s) , and 



Y is bond, lower alkylene, -S-, -o-, -C-, = C H- 
-C0NH-, -N-CO-, ( in which R? is lower 

R? alkyl,, 
-NHSO,-, -S0 2 NH-, -SO 2 NKC0- or -CONHSO,-) ; 

or 

thiazolyl, imidazolyl, pyrazolyl, pyridvl, thie^ 
furyl isoxazolyl or chromanyl, each of which ma y have 
suitable substituent (s); 
is lower alkyl, lower alkoxy (lower, alkyl, cycloalkyl 
ar (lower, alkyl which may have suitable substituent '(s, 
heterocyclic group or heterocyclic (lower, alkyl, 
is aryl which may have suitable substituent (s, or 
heterocyclic group which may have suitable 
substituent (s, , and 
n is 0 or i . 

The object compound (I, of the present invention c*n 
be prepared by the following processes. 



R2 



R3 
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Process (1) 



R 1 - (CH 2 ) n -NH 

' A 2 

(id 

or a salt thereoi 



10 



15 



O-ON-R 3 ' 



(III) 

or a salt thereof 



0 

20 R 1 - (CH 2 ) n -N-ONH-R 3 

* R 2 

(I) 

or a salt thereof 

25 



Process (2) 

30 R 1 -(CH 2 ) n -NH + HoN-R 3 

A 2 

(II) (IV) 
or a salt thereof or a salt thereo: 
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formation of 
ureido group 

V 



o 

Rl -(CH 2 ) n ^NX NH - R 3 
(I) 

or a salt thereof 



R 1 -(CH 2 ) n -N-fi-HH-R3 



(la) 

or a salt thereof 



oxidation 
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0 
II 

R 2 



R 1 - ( CHo ) n -N-C-NH-R- 3 



(lb) 

or a salt thereof 



wherein 

R 1 , R 2 , R 3 and n are each as defined above, 
*l is pyridyl having two lower alkylthio and lower aikyl, 
and 

R^ is pyridyl having two lower alkylsulf onyl and lower 
aikyl; pyridyl having two lower alkylsulf inyl and 
lower aikyl; or pyridyl having lower alkylsulf onyl, 
lower alkylsulf inyl and lower aikyl. 

The starting compound can be prepared by the following 
processes. 

Process (ft) 



25 

O 
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0 



CH-N S 

>3 *> 



10 



15 



(VI) 



Nj-CH-CH-i! 4^J)_ 



CN 



(VII) 

or a salt thereof 



20 



25 



© 



H 2 N-NH 2 

(VIII) 
or a salt thereof 



30 



HN 




CN 
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(IXa) 

or a salt thereof 
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15 



Process IC) 
20 n " V 
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R 1 - CN 
(IX) 

or a salt thereof 



reduction 



R 1 - CHO 
(X) 

or a salt thereof 



Rj - OH 
(XI) 

or a salr thereof 




(XII) 

cr a salt thereof 

v 
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(Xa) 

or a salt thereof 



B(OH) 2 



(XIII) 
or a salt thereof 




CKO 



fXII) 

or a salt thereof 



(Xb) 

or a salt thereof 
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R 1 - CHO 



10 



(X) 

or a salt thereof 



i ) R 2 -NH- 



(XIV) 

or a salt thereof 
ii) reduction 



15 



20 

R x -CHo- .... 

A* 



R 1 -CH 2 -NH 



25 



30 



(Ha) 

or a salt thereof 



wherein R 1 , R 2 , and R 4 are each as defined above, 
R 5 is lower alkoxy, 
R 6 is lower alkyl, 

R^ is aryl which may have suitable 

substituent (s) , and 
X is a leaving group. 
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Suitable pharmaceutical^ acceptable salts of the 
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object compound (I) 

[ * are conventional non-toxic 
may include a salt w<th a h«o 3nd 

q,„-k Se ° r an acid addirior sa- 

such as a salt i*hi-k - lur - saj. w 

alkali Jtal salt ? •» 
•t- , , <6 - g -' 8 ° dlUB Mlt ' Potassium salt, 

•tw.). an alkalane earth metal salt (» g 

magnesium salt, etc ) an atnm . Calcium ^it, 

■ ' ' an ammonium salt- » 0=1- 
organic base, for e Xsmn i<> * With an 

fr< -k , example, an organic amine salt <e a 

triethylamine salt, D vrirti na ' e -Qr-r 

, . t ' Py rid ine sait, picoline salt, 

etnanolamine salt, triei-h^! ' 

x L ' T:r ietnanola.'nine salt. diru-^K 

salt, N^-dibenzyletnyl.nediamine salt ^l™*"- 
an inorganic acid addition ,. ' 

toluenesulfonate. etc.); a salt with a b as<c o- acid- 
ammo acid te a acidic 
etc.,. aspartic acid, gi utamic acid , 

In the above and subsequent descriptions of the 
present specif ir*i- . ^ , . J - ne 

sult »»ie examples and illu-trat ... 
of the vari»us definitions which the preset ■< " " 
intends to include within the scope J a °" 

in detail as follows. ' - m ° L ate "Plained 

PrTflTy "\°o W T ^ " ^ ' 5tojp havin, 1 to 

Prided ° *' "° m * S '- «*~ 

The term » h i, her . is used „ ^ ^ _ 
-= 20 caroon atoms, unless otherwise provided 

Suitable "lower alfcyl" and "lower aikyl moietv 
terms "ar .lower, al k yl", ,. iOKer alfcoxy .lower , ad and 
"heterocyclidower.alxyl" may include straicht or bra , 
-e havi„ g , to , carbo „ acom(s)> methyl eth"' 

Propyl, isopropyi. butyl, isobutyl. ^.'^ 
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pentyl, tert-pentyl, hexyi, and the like, and in which more 
preferable example may be C^-C • alkyl . 

Suitable "lower aikylene" may include straight or 
branched one such as methylene, ethylene, trimethylene, 
tetramethylene, pentamethylene, hexamethylene, 
methylmethylene, ethylethylene, propylene, and the like, in 
which more preferable example may be C^C 4 aikylene ana the 
most preferable one may be methylene. 

Suitable "lower alkoxy" and "lower alkoxy moiety" in 
the term "lower alkoxy (lower) alkyl" may include methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, t-butoxy, 
pentyloxy, t-pentyloxy, hexyloxy and the like. 

Suitable "cycioalkyl" nay include cyclo (C3-C-7) aikyi 
(e.g., cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, 
etc.) and the like. 

Suitable "aryl" and "aryl moiety" in the term 
"ar (lower) alkyl" may include phenyl, naphthyl and the like. 

Suitable "halogen" may include fluorine, bromine, 
chlorine and iodine. 

Suitable "leaving group" may include acid residue, and 

the like. 

Suitable "acid residue" may include halogen as 
exemplified above, and the like. 

Suitable "heterocyiic group" and "heterocyclic moiety" 
in the term "heterocyclic ( lower J alkyl " may include 

unsaturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyclic group containing 1 10 4 nitrogen 
atom(s), for example, pyrrolyl, pyrrolinyl, imidazoiyl, 
pyrazolyi, pyridyl, dihydropyridyl, pyrimidinyl , pyrazinyi, 
pyridazinyi, triazoiyl (e.g., 1H-1, 2, 4-triazolyi, 4K-1,2,4- 
triazolyl, 1H-1, 2, 3-triazolyl, 2H-1 , 2, 3-triazolyl, etc.), 
tetrazolyl (e.g., IH-tetrazolyl, 2H-tetrazolyl, etc.), 
etc.; 

saturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyclic group containing 1 to 4 nitrogen 
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atom(s), for example/ pyrrolidinyl/ imida2olid . 
piperidyl, piperazinyl, etc.; 

to 4 " n t SatUrated =° ndensed heterocyclic group contains x 

xndolxnyl, xndolxzinyl, benzimidazolyi, qulnolyl 
isoquinolyl, indazolyi, benzotriazolyi, e-c • ' 

y le#g " 2 ' 2 ' ^-oxadiazrolyl, " 3 4- 
cxadxazolyl, 1, 2 , 5-oxadiazolyl, etc.,, etc.; 

saturated 3 to 8-membered (more preferably 5 or' 6- 
.embered, heteromonocyclic group con taining x ^ 

Irl • t0 3 nitr ° gen at0m(S) ' 

morpholxnyl, sydnonyl, etc.; 

unsaturated condensed heterocyclic group cont.«n«-g 1 

example, benzoxazolyl, benzoxadiazolvl, etc . 

unsaturated 3 to 8-membered (more oreferably 5 6 
-mbered, heteromonocyclic group containino 1 J 2 , r 
•tec, and 1 to 3 nitrogen atcm<s,, for 
tnxazolyl, isothiazolyl, thiadiazoiyi ( e g ". 2 , 
thiadiazolyl, 1, 2, 4 -thxadxazolyl, 1 , 3, ^^l. 

1,2,5-thxadxazolyl, etc.,, dihydrothxazxnyl, etc • 

saturated 3 to 8-membered (more preferably s'or 6- 

membered, heteromonocyclic group containing i to . , 

atom(s, and 1 to 3 nitrogen atom( S >, for exaraole , " S - U - 

thiazolidinyl, etc.; 

unsaturated 3 to 8-membered (more preferably 5 o- 6- 
membered, heteromonocyclic „roup containing 1 „ , 
tern ft. tor example, tnienyl , dihydrodlc J J* " SU —-' 
dihydrodithionyl, etc.; 

-saturated condensed heterocyclic group contain-- , 
to 2 sulrur atom(s, and 1 to 3 nitrogen atom(s), " ' 
example, benzothxazolvl, benzothxadiazclyl, etc • 



for 
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unsaturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyclic group containing an oxygen atom, 
for example, furyl, etc.; 

saturated 3 to 8-membered (more preferably 5 or 6- 
5 membered) heteromonocyclic group containing an oxygen atom, 

for example, 4H-2, 3, 5, 6-tetrahydropyrar.yl, etc.; 

unsaturated condensed heterocyclic group containing 1 
to 3 oxygen atom(s), for example, chromanyl, isochromanyl, 
methylenedioxyphenyl , etc . ; 
10 unsaturated 3 to 8-membered (more preferably 5 or 6- 

membered) heteromonocyclic group containing an oxygen atom 
and 1 to 2 sulfur atom (s) , for example, dihydrooxathiinyl, 
etc.; 

unsaturated condensed heterocyclic group containing 1 

15 to 2 sulfur atom(s), for example, benzothienyl, 

benzodithiinyl, etc.; 

unsaturated condensed heterocyclic group containing an 
oxygen atom and 1 to 2 sulfur atom(s) , for example, 
benzoxathiinyl, etc.; and the like. 

20 Suitable "protected amino" may include acylamino or an 

amino group substituted by a conventional protecting group 
such as mono (or di or tri) aryl (lower ) alkyl, for example, 
mono (or di or tri ) phenyl ( lower ) alkyl (e.g., benzyl, trityi, 
etc. ) or the like. 

25 Suitable "hydroxy protective group" in the term 

"protected hydroxy" may include acyl, mono (or di or 
tri ) phenyl ( lower ) alkyl which may have one or more suitable 
substituent (s) (e.g., benzyl, 4-methoxybenzyl, trityi, 
etc.), trisubstituted silyl [e.g., tri (lower ) alkylsilyl 

30 (e.g., trimethylsilyl, t-butyldimethylsilyl, etc.), etc.], 

substituted (lower) alkyl (e.g., methoxymethyl, 
ethoxymethyl, etc.), tetrahydropyranyl and the like. 



35 



Suitable "acyl" and "acyl moiety" in the term 
"acylamino" may include 
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Carbamoyl; Thiocarbamovl; 

Aliphatic acyl such ./ lowar or ^ ^ 
formyl, acetyl, propanoyl, butanovl, Hethv- 
Pentanoyl, ^ethyipropanoy^ 

octanoyl, nonanoyl, deC anoyl, undecanovl, ^IcanoT' 
tndecanoyl, tetradecanoyl, pentadecanoy^ , J x J ec lrL '- 

:::r canoyi - — ™- ^0^: i^r- 

lower or higher alkoxycarbonvl (e a n^n 
rn-v,„ ^"yj- ie.g., methoxycarbonvi 

ethoxycaroonyl. t-butoxycarbonvl , t^ yl JL ' 
heptyloxycarbonyl, etc.); " pen -y lo *ycarDonyl, 

lower or higher alxylsulionyi (e.g., methylsulfonyl 
ethylsulfonyl, etc.); ° ny1 ' 

lower or higher alxoxysulfonyl ,e. s .. Bethoxysulf onvl 
•thoxysulfonyl, etc.,.- cycle .lower, alxylcerbor-yi " o' 
cyclopenty^roonyl. cyclohexylcerocyl . e:c ,TJ^' 

Aromatic acyl such as 
aroyl (e.g., benzoyl, toluoyl, naphthoyi, etc )• 
ar (lower) alxanoyl [e .g. , phenyl (lower, alxanoyi '(e g 
Phenyiacetyl, phenylp r0 pa„oyl, phenyibutanoyl 
Phenylisobutanoyl, phe.nylpentanoyi, ohenvlhexan^ 
na P hthyl( 10 wer)al k anoyl (e.g., JUrw"«"^' 
naphthylpropanoyl, naphthylbutanovl, etc , e L , 
ar (lower) aDcenoyl [e.g., phenyl aower , alKenovi ie'g 

Pnenylpropenoyl, phenylbutenoyl, phenylmetha^yioyf' ' 

Phenylpencenovl, phenylhexenovl , etc ) 

naphthyl, lower, alkenoyl (e.g., naphthyl Dr0 oenoyl 

napnthylbutenoyl, etc.,, etc 1 • " 

(e.g., benzyloxycarbonyl, etc.,, etc 
aryloxycarbonyi (e.g., phenoxycarbonyi,' 
naphthyioxycarbonyl, etc. , ; . 

aryloxy( lower, alxanoyl (e.g., phenoxyacetvl , 
phenoxypropionyl, etc.,; 
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arylglyoxylcyl (e.g\ , phenylgiyoxyloyl, naphthylglyoxyloyl, 
etc.); 

arylsulfonyl (e.g., phenylsulfonyl, p-tolylsulf onyl, etc.;; 
or the like. 

5 

Suitable "substituent" in the terms "aryl which may 
have suitable substituent (s) " and "ar ( lower ) alkyl which may 
have suitable substituent (s) " may include lower alkyl as 
exemplified above, lower alkoxy as exemplified above, lower 

10 alkenyl, lower alkynyl, mono (or di or tri) halo (lower ) alkyl 

wherein halogen moiety and lower alkyl moiety are each as 
exemplified above, cyclo (lower) alkyl, cyclo (lower) alkenyl, 
halogen as exemplified above, carboxy, protected carboxy, 
hydroxy, protected hydroxy, aryl as exemplified above, 

15 ar (lower) alkyl wherein aryl moiety and lower alkyl moiety 

are each as exemplified above, carboxy ( lower ) alkyl wherein 
lower alkyl moiety as exemplified above/ protected 
carboxy (lower) alkyl, nitre, amino, protected amino, 
di (lower ) alkylamino wherein lower alkyl moiety is as 

20 exemplified above, amino (lower ) alkyl wherein lower alkyl 

moiety is as exemplified above, protected 

amino {lower ) alkyl, hydroxy (lower ) alkyl wherein lower alkyl 
moiety is as exemplified above, protected 

hydroxy (lower ) alkyl, cyano, suifc, sulfaxnoyl, carbamoyloxy, 
25 mercapto, lower alkylthio wherein lower alkyl moiety is as 

exemplified above, imino, protected amino as exemplified 
above, heterocyclic group which may have mcno(cr di or 
tri ) ar ( lower ) alkyl wherein heterocyclic group, aryl moiety 
and lower alkyl moiety are each as exemplified above, and 
30 the like. 

Suitable "substituent" in the term "heterocyclic group 
which may have suitable substituent ( s 1 " may include lower 
alkyi as exemplified above, lower alkoxy as exemplified 
above, lower alkenyl, lower alkynyl, mono (or di or 
'35 tri) halo (lower) alkyl wherein halogen moiety and lower alkyi 
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moiety are each as exemplified above, cyclo (lower) alkyl, 
cycle (lower) alkenyl, halogen as exemplified above, carboxy, 
protected carboxy, hydroxy, protected hydroxy, as 
exemplified above, aryi as exemplified above^ mono (or di or 
tri Jar (lower) alkyl wherein aryl moiety and lower alkyl 
moiety are each as exemplified above, carboxy (lower ) alkyl 
wherein lower alkyl moiety as exemplified above, protected 
carboxy (lower) alkyl, nitro, amino, protected amino, 
di (lower) alkylamino wherein lower alkyl ir.oietv is as 
exemplified above, amino (lower) alkyl wherein lower alkyl 
moiety is as exemplified above, protected amino (lower) -~ 
alkyl, hydroxy (lower) alkyl wherein lower alkyl moiety is as 
exemplified above, protected hydroxy (lower) alkyl, cyanc, 
sulfo, sulfamoyl, carbamoyloxy, mercapto, lower alkylthio 
wherein lower alkyl moiety is as exemplified above, lower 
aikylsulfinyl wherein lower alkyl moiety is as exemoiified 
above, acyl as exemplified above, oxo, iminc, and the like. 

Suitable "substituent" in the term "thiazoiyl, 
inidazoiyl, pyrazolyl, pyridyi, thienyl, furyl or 
isoxazolyl, each of which may have suitable substituent (s) - 
may include lower alkyl as exemplified above, lower "aikoxv 
as exemplified above, lower alkenyl, lower aikynyl, mono (or 
di or trijhalo (lower) alkyl wherein halogen moiety and lower 
alkyl moiety are each as exemplified above, 
cyclo (lower Jalkyi, cyclo (lower) alkenyl, halogen as 
exemplified above, carboxy, protected carboxy, hydroxy, 
protected hydroxy, aryl as exemplified above, haioaryi' 
wherein halogen moiety and aryl moiety are each as 
exemplified above, arylthio wherein aryl moiety is as 
exemplified above, heterocyclic group as exemplified above, 
ar (lower) alkyl wherein aryi moiety and lower alkyl moiety 
are each as exemplified above, carboxy (lower j alkyl wherein 
lower alkyl moiety as exemplified above, protected 
carboxy (lower) alkyl, nitro, amino, protected amino, 
di (lower) alkylamino wherein lower alkyl moiety is as 
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exemplified above, amino (lower ) alky! wherein lower alkyl 
moiety is as exemplified above, protected 

amino (lower) alkyl, hydroxy (lower ) alkyl wherein lower alkyl 
mciety is as exemplified above, protected 
5 hydroxy (lower) alkyl, cyano, sulfo, sulfamoyl, carbamoyloxy, 

mercapto, lower alkyl thio wherein lower alkyl moiety is as 
exemplified above, imino, and the like. 

The processes for preparing the object and starting 
10 compounds cf the present invention are explained in detail 

in the following. 

Process (1) 

The compound (I) or a salt thereof can be prepared by 
15 reacting the compound (II) or a salt thereof with the 

compound (III) or a salt thereof- 

This reaction is usually carried out in a solvent such 
as water, alcohol (e.g., methanol, ethanol, etc.), benzene, 
N, N-dirnethylf ormamide, tetrahydrof uran, toluene, methylene 
20 chloride, ethylene dichloride, chloroform, dioxane, diethyl 

ether or any other solvents which do net adversely affect 
the reaction, or the mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to warming. 
25 When the starting compound is in liquid, it can be 

used also as a solvent. 

Process (2) 

The compound (I) or a salt thereof can be prepared by 
30 subjecting the compound (II) or a salt thereof and the 

compound (IV) or a salt thereof to formation reaction of 
ureido group. 

This reaction is carried out in the presence of 
reagent which introduces carbonyi group such as phosgene 
35 [e.g. , triphosgene, etc.], haloformate compound [e.g. 
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ethyl chloroform, trichloromethyl chlorof ormate, phenyl 
chloroformate, etc.,, N.N-carbonyldiimidazole, meta f yl 
carbonyl co-pounds (e.g. cobelt carbonyl, manganese ~ 
cerbonyl. etc.,, . combination of carbon monoxide and 
catalysts such as palladium chloride, etc.. or the lite 

Thrs reaction is usually carried out in a solvent such 
as water, alcohol ,e.,., methanol, ethanol, etc , ben,! 
N-H-dimethylformamide. tetrahydrofuran. toruen ^ 'mechy ene" 
chloride, ethylene dichloride, chloroform, dioxane. diethyl ' 
etner or any other solvents which do not adversely affect 
the reaction, or the mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling Co heatin9 

The reaction is usually carried out in the presence c 
an organic base such as tri (lower, alkylamine ,e g 
trxmethylamine. triethylamine. diiaopropylethvlamine. 
etc. ) , or the like. 

The compound ,1b, or a salt thereof can be preoared by 
subjecting the compound or a saU thereof Z oxid.t<o- 

reaction. 1 

. Oxidation is carried out in a conventional manner, 
sulT ° r ^-i«i»g a sulfur atom to an ox.dized 

sulfur atom, and suitable oxidizing reagent mav be oxvger , 
acxd such as periodate (e.g. sodium periodate, potassium" 
Per.odate, etc.,, peroxy acid such as perbenzoic acid 
the 9 !;.!" 156112010 aC±d ' m - Chl0r °-°- b — acid, etc.,, and 

The reaction is usually carried out in a conventional 
solvent such as water, alcohol, (e.g., methanol, ethano 
xsopropyl alcohol, etc.), tetrahydrofuran, dioxane," " • 
dichloromethane, ethylene dichloride, chloroform, „ N - ' 
dxmethylformamide, N, N-dimethylacetamide, or anv other 
organic solvent which does not adversely a^fect'the 
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reaction. 

Among these solvents, hydrophilic solvents may be us 
in a mixture with water. 

The reaction temperature is not critical and the 
5 reaction is usually carried out: under cooling to heating. 

Process (A) -CD 

The compound (VII) or a salt thereof can be prepared 
by reacting the compound (V) with the compound (VI) . 
10 The reaction can be carried out in the manner 

disclosed in Preparation 2 or similar, manners thereto. 

Process (ft)- 

The compound (IXa) or a salt rhereof can be prepared 
15 by reacting the compound (VII) or a salt thereof with the 

compound (VIII) or a salt thereof. 

The reaction can be carried out in the manner 
disclosed in Preparation 20 cr similar manners thereto. 

20 Process LR1 

The compound (X) cr a salt thereof can be prepared b 
subjecting the compound (IX) or a salt thereof to reducti 
reaction. 

Reduction is carried out in a conventional manner, 
25 including chemical reduction and catalytic reduction. 

Suitable reducing reagents to be used in chemical 
reduction and hydrides (e.g., hydrogen iodide, hydrogen 
sulfide, lithium aluminum hydride, sodium borohydrice, 
sodium cyanoborohydride, diisobutylaluninum hydride, ere. 
30 a metal (e.g., tin, zinc, iron, etc.) or metallic compounc 

(e.g., chromium chloride, chromium acetate, etc.), and zhe 
like. 

Suitable catalysts to be used in catalytic reduction 
are conventional ones such as platinum catalysts (e.g., 
35 platinum plate, spongy platinum, platinum black, colloidal 
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Platinum, platinum oxide, platinum wire, etc , M -, •• 
f tS (6 - S " s P°^-V Palladium, palladium black 

etc i , Palladium, on oarium carbonate 

ace.), nacJcel cataiv«?t-« i*> „ " ace ' 

y (e-g -' re °uced nickel, nickel 
oxide, Raney nickel , w , nicicei 

y niCJ <ei, etc.), cobalt catalvs^s ( 0 n 
cobalt, Ranev cobalt etr- i ^ys-s (e.g., reduced 

• co °ait, etc.), iron catalvsts (o „ 
iron, Ra iron , ^ _ ^ ~- 

The reduction is usually carried out -the 
conventional solvent such as water, alcohol"",, g 
methanol, ethanol, propanol, etc.,, tetrahydrcf uran 

N^r:' th T loromethene ' dioxane - N ' N ----yi f ::i iae 

^^T^TT or any other solvents — * - 

e-se.y affect the reaction, or a mixture thereof 
The reduction is usually carried out in the n«« 
of an organic acid or an inorganic acid (e g foLT , 
acetic acid, propionic acid, trifluoroace^ricid 
P-toluenesulfonic acid, hydrochloric acid, hydrobromic 

^o beT^ 10 " 11 "'' ^ C3Se that ab «ioned acids 

-o be used m chemical reduction are in I iqaid , chev 
also be used as a solvent. ' 

Procp^ f c| 

The compound (Xa, or a salt the^er* ■ 
reacrinpi „. tnereof can De prepared, by 

reacting the compound (XI, or a salt thereof the ' 

compound (XII, or a salt thereof. 

di.c/^/ 620 " 0 " ^ Carri6d ° Ut ia the «na« 

disclosed m Preparation 48 or similar manners thereto. 

Pmre«ft (p t 



reacting thT^ °* ' ^-—d bv 

reacting the compound (XIII, or a salt thereof with ^ he 

compound (XII, or. a salt thereof. 

The reaction can be carried out in the manner 
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disclosed in Preparation 38 or similar manners thereto. 
Process IK) 

The compound (Ila) or a salt thereof can be prepared 
5 by reacting the compound (X) or a sale thereof with the 

compound (XIV) or a salt thereof and then by subjecting the 
resultant compound to reduction reaction. 

Reduction is carried out in a conventional manner, 
including chemical reduction and catalytic reduction. 
10 Suitable reducing reagent to be used in chemical 

reduction are hydrides (e.g., hydrogen iodide, hydrogen 
sulfide, lithium aluminum hydride, sodium borohydride, 
sodium cyanoborohydride, etc.) or a combination of a metal 
(e.g., tin, zinc, iron, etc.) or metallic compound (e.g., 
15 chromium chloride, chromium acetate, etc.) and an organic 

acid or an inorganic acid (e.g., formic acid, acetic acid, 
propionic acid, trif luoroacetic acid, 

p-toluenesulf onic acid, hydrochloric acid, hydrobromic 
acid, etc . ) . 

20 Suitable catalysts to be used in catalytic reduction 

are conventional ones such as platinum catalysts (e.g., 
platinum plate, spongy platinum, platinum black, colloidal 
platinum, platinum oxide, platinum wire, etc.), palladium 
catalysts (e.g., spongy, palladium, palladium black, 

25 palladium oxide, palladium on carbon, colloidal palladium, 

palladium on barium sulfate, palladium on barium carbonate, 
etc.), nickel catalysts (e.g., reduced nickel, nickel 
oxide, Raney nickel, etc.), cobalt catalysts (e.g., reduced 
cobalt, Raney cobalt, etc.), iron catalysts (e.g., reduced 

30 iron, Raney iron, Ullman iron, etc.), and the like. 

The reduction is usually carried out in a conventional 
solvent such as water, alcohol (e.g., methanol, ethanol, 
propanol, etc.), tetrahydrofuran, toluene, dioxane, 
N, N-dimethylf ormamide, N, N-dimethylacetamide or any other 

35 solvents which do not adversely affect the reaction, or a 
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mixture thereof. 

to be"!" rr c ?' • CaSe th£t ioned acids 

to r>e used in chemical reduction are in licuid m 

also be used as a solvent. ^ ' ^ Can 

as ..eapuned for che co^ound (I, ° 
isolated" C< "° POUn<1S ° btai,,ed ^ ab ° Ve P»««». =« be 

It is to be noted that the comoound m and th „ fc . 

Preferred embodiments of the obiec- ^ 
as follows. obJec. compound (I) are 

R 1 is a group of the formula : 
(in which 

R 4 is phenyl which may have 1 to 3 suitable 

substituentfs, (more preferably substi^uent 
selected from the group consisting of haioge- 
lower alkyi, di (lower, aiicvlamino, protected ar<rc 
(more preferably acylamino; 

-o.t preferably lower aikylsulfonylamino, , =yaro 
heterocyclic group (more preferably tetra.olyi; 
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which may have nono (or di or tri) ar (lower ) aikyl 
(more preferably mono (or di or ^ 
tri ) phenyl (lower) aikyl; most preferably 
triphenyl (lower) aikyl) , hydroxy, protected 
hydroxy (more preferably lower 
alkoxy (lower) alkoxy) ana mono (or di or 
tri) halo (lower) aikyl (more preferably 
trihalo (lower) alkyi) ), (more preferably phenyl, 
halophenyl, lower alkylphenyl, 
di (lower) alkylaniinophenyl, lower 
alkylsulfonylaminophenyl, cyanophenyi, 
tetrazolylphenyi, (triphenyl (lower 5 - 
alkyltetrazolyl) phenyl, trihalo (lower) - 
alkylphenyl, phenyl having two lower aikyl and 
hydroxy, or phenyl having two lower aikyl and 
lower alkoxy (lower) alkoxy] ; or heterocyclic group 
(more preferably thienyl, pyrazolyl, imidazolyi, 
triazolyl, pyridyl, pyrrolyl, tetrazolyl, 
oxazolyl, thiazolyi, oxadiazolyi, piperazinyl, 
thiazolidinyl or methyienedioxyphenyl ) which may 
have 1 to 3 (more preferably one or two) suitable 
substituent (s) (more preferably substituent 
selected from the group consisting of lower 
aikyl, mono (or di or tri) ar ( lower ) aikyl (more 
preferably phenyl (lower) aikyl or 

triphenyl (lower aikyl) and oxo) [more preferably 

thienyl; pyrazoiyi which may have lower aikyl or 

triphenyl (lower) aikyl; imidazolyi; 

triazolyl which may have one cr two 

substituent (s) selected from the group consisting 

of lower aikyl and phenyl ( lower ) aikyl ; pyridyl; 

pyrrolyl; tetrazolyl which may have lower alkyi 

or triphenyl (lower) aikyl; cxazolyl; 

lower alkylthiazolyl; lower aikyloxadiazolyl; 

lower alkylpiperazinyl; dioxothiazolidinyl; or 
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methyl enedioxyphenyl J ; 

O 

Y is bond ' lower alkylene, -s-, - C - J - C » 

-COW,-. -^CO- (in which R7 is ' lower ' ^ , 
R 7 

th la /rf° 2 "' " S ° 2KH "' - S °2 NH ~- or -CONHSO,-,; or 

tuent selected from the group consistinq of 
^«er alkyl. hydroxy , protected 

preferably a= y iox y) . ph en y l, haloohen y l. phenyl o 
and prolyl, , m ore preferably w^*' 

Ph.r. y t hiopyridyl< p yrro i yapyridyl , phe y y ; t y hie d n y y ; 

Phenylfuryl, phe„ y i is0 x. 2 ol y i or =hro„anvi bavin,', 
? taer al kvl and hydroxy]; ' aVin « 4 

is lower alkyl, lower alkoxy (lower, alkvi 

cyclo,c 3 -c 7 , alkyl ,»ore preferably cyclopentyi, 
cyclohexyl or cycloheptyi, , phenyl Uow.rfalky „ hi c* 
»y -ve 1 to 3 (MO re preferably one or two; 
—t preferably one, suitable substituent ,s , 1MO - e 
preferably substituent (s) selected fro„ the 9 Z p 

alkvlf ^ hal09en ' * lk ° Xy aM di(1 — 

alkyl.aauno, (m ore preferably phenyl .lower, alkyl 

or dm (1 7 er)alk ^' low sr aikoxyphenyl (lower) alkvl 
or ci (lower alkyl) am inophenyl (lower) a^kyij 
tetrahydropyranyl or furyl (lower ) alkyl, and 
- Phenyl which ,ay have I to 3 (,ore preferablv two G - 
three, suitable substitueRt (s , (more ; ^ °- 

suostztuent selected fro* the croup consisting e - 
lower alkyl and halogen) f m0 re preferably di >t 
tri) (lower alkyl, phenyl or trihalcohenyl J • 
pyridyi or pyrin.idinyl, each of which may ' have 1 CQ 3 
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(more preferably two or three) suitable substituer.t ( s ) 
(more preferably substituent selected from the group 
consisting of lower alkyi, lower alkylthio, halogen, 
lower alkoxy, lower alkylsuif inyl and lower 
5 alkylsuif onyl) [more preferably pyridyl having two 

lower alkylthio and lower alkyi; 
pyridyl having halogen, lower alkyi and lower 
alkylthio; tri (lower alkyi ) pyridyl ; pyridyl having two 
(lower ) alkoxy and lower alkyi; pyridyl having lower 

10 alkoxy, lower alkylthio and lower alkyi; pyridyl 

having two lower alkylsuif inyl and lower alkyi; 
pyridyl having two lower alkylsuif onyl and lower 
alkyi; pyridyl having lower alkylthio, lower alkoxy 
and lower alkyi; pyridyl having lower alkylsuif inyl, 

15 lower alkylsuif onyl and lower alkyi; pyridyl having 

lower alkylthio, lower alkylsuif onyl and lower alkyi; 
pyridyl having two halogen and lower alkyi; 
di (lower) aikoxypyrimidinyl; or pyrimidinyi having two 
lower alkylthio and lower alkyi j, and 

20 n is 0 or 1. 

The object compounds (I) and pharmaceutical^ 
acceptable salts thereof possess a strong inhibitory 
activity against ACAT, and are useful for the prevention. 
25 and/or treatment of hypercholesterolemia, hyperlipidemia, 

atherosclerosis or diseases caused rhereby. 

In order to illustrate the usefulness of the object 
compound (I), the pharmacological test data of the 
30 representative compound of the compound (I) are shown in 

the following. 



Test compound (a) : 

1-Cycloheptyl-l- ( 4-phenoxyphenylraethyl) -3- (2, 4, 6- 
35 trif luorophenyl) urea 
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10 



Test 



Acyl-CoA 



cholesterol acyltransf erase '(MAT J 
inhibitory activity 



Method ; 

ACAT activity was measured by the method of Heider et 
al. described in Journal of Lipid Research. Vol 24 1 
H27 «„„. The enryme ACAT was prepared from^he „uco S al 
microsome fraction of the smaii destine of male. 2Z k 
old Japanese white rabbits which had been fed diet 
containing „ cholesterol for e weeks. The inhibitory 
activrty of test compound was calculated bv measuring the 
— of the iabeled cholesterol ester produced from 

"C M ,"?* end ° 9en ° US <*°'«terol as follows. 
( C]oleoyl-COA and microsome were incubated with test 
compound at 37-c for 5 minutes. The reaction was stopped 
oy the addition of chloroform-m.thanol ,2:,. v/v , " 

e C x h :::!" r01 V"* fraC " 0n in th « ="otofor„-meth.nol 

ZZl th Tt"*" ^ thin - layer *tomato g raphy and was 
counted their label. 



Result : 



Test Compound 


I C 50 (M) 


(a) 


1.1 x 10 -8 



For therapeutic purpose, the compound (x, of the 
Present invention can be used in a form of pharmaceutics 
Preparation containing one of said compounds, as =r active 
ingredient, in admixture with a phata.curic.lly ac'-eo^hi. 

- ner SUCh 35 en organic or inorganic solid or liauid 
excxpient suitable for oral, parenteral or externa^ " 
ftopxcal, administration, wherein more preferable one i s 
oral administration. The pharmaceutical preparations mav 
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be capsules, tablets, dragees, granules, suppositories, 
solution/ lotion, suspension, emulsion, ointment, gel, cr 
the like. If desired, there may be included in these 
preparations, auxiliary substances, stabilizing agents, 
5 wetting or emulsifying agents, buffers and other commonly 

used additives. 

While the dosage of the compound (I) will vary 
depending upon the age and condition cf the patient, an 
average single dose of about 0-1 mc, 1 nig, 10 mg, 50 mg, 
10 100 mg, 250 mg, 500 mg and 1000 mg of the compound (I) may 

be effective for treating the above-mentioned diseases. In 
general, amounts between 0.1 rag/body and about 1,000 
mg/body may be administered per day. 

15 The following Preparations and Examples are given for 

the purpose of illustrating the present invention in more 
detail . 



20 



- to be continued on the next page - 

25 



30 



35 
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Prpna ^rinn 1 



oxalate" «rrr ° f aCetOPhen ° ne < 2 ° « diethyl 
oxalate (23.6 g) In N,N-dimethylfon»anude l<60 mi, ' 
added eodiu* hydride (SOi oil .^J^ »« 
The mixture was stirred for one hou- at roc, 
then heated for 3o minutes at 50-c After ! V*"""' 
reaction mixture was added ...H^^,: 

evaporated Jvaouo ^ ™ iU " 

silica ,el 700 o n h * "* Chr °»«°9«P"ed on 

y 1 1 /uu 9' n-nexane - ethvl arp^f. . 

^Aiy-L dee uate (4:1 tn> i . i \ . 

to give « hyl 2 , 4 - dioxo . 4 _ phenylbutyrate ; - i.D » 

fKBr) : 17 ^' 1*22, 1601, 157,, 1444 1269 ' n -i 
NMR (CDC1 3 , 6) • 3 OS n » » -, ** 

7 68 nn \ S> ' 7 * 10 UH ' S) ' 7 - 4 ^ 

7.68 ,3H, 7.95-8.06 (2 H, ro) , ^ 

APCI-MASS (m/z) ; 2 07 ( M+H + ) 

The mixture of 3-acetylbenzonitrile • (43 =5 o1 
d—thyifor^id. dime thyl acetal f 107 I J, ~ "l™ 

•o-c- f« 3 hours under nitrogen . The m ;j r ; a ; as — - 

.dd.d thereto. The r ed - browa precipitates were col 

gLe - ;' 10 3' -he, an d 

gxv. 3 tf^-a-dxanethylan.inopropenoyljbenzonitrile (4 . 62 



IR (KBr) ; 3070, 2900, 2225, 1645, 1600, 1*50 „- 
NMR ( DMSO- d6 , 5, : 2 .96 ( 3H, s, , 3.17 (3 » s) 

-93 (1H, d , J-12.1HZ), 7.65 UK, dd , J=7 ' 7 
7-7HZ, , 7.72 ( 1H , d , J=12.1Hz), 7.95 (IP " d ' 
J-7.7HZ,, 8.20 (1H, d , J=7.7Hz,, 8 3/ „„ ' 
APCI-MASS (m/z, : 201 (M+H+ , 8 * 3 - < 1H ' S > 
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Preparation 1 

To a solution of N- (3-acetylbenzyl) -acet amide (9.56 g) 
in 1, 2-dimethoxyethane (150 ml) was added dropwise bromine 
(7.99 g) at room temperature and the mixture was stirred at 
5 the same temperature for 1.5 hours. The precipitates were 
dissolved by addition of echar.ol (150 ml) and thioacetamide 
(4.51 g) was added to the solution. The mixture was 
refluxed for 2.5 hours and evaporated in vacuo. The 
residue was extracted by ethyl acetate and the organic 
10 layer was washed with water and brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
by column chromatography on silica gel to give N- [ (2- 
methylthiazol-4-yl) benzyl] -acetamide (8.24 g) . 

IR (KBr ) : 3295, 3110, 3070, 2930, 1645, 1550 cm' 1 
15 NMR <DMSO-d 6 , 5) : 1.89 (3K, s), 2.72 (3K, s), 

4.29 (2H, d, J=5.9Hz), 7.2-7.9 (4H, m) , 7.90 (IK, 
s), 8.40 (1H, t, J=5.9Hz) 
APCI-MASS (m/z) : 24 7 (M+H + ) 

20 Preparation 4 

To a solution of N- [3- (2-methylthiasol-4-yl) benzyl ] - 
acetamide (8.23 g) in ethanol (100 ml) was added cone, 
hydrochloric acid (13.9 ml) and the mixture was refluxed 
for 12 hours. The mixture was cooled to 5°c and acetone 
25 (100 ml) was added thereto slowly. The precipitates were 

collected by filtration and washed with acetone, dried ever 
phosphorus pentoxide to give 3- (2-methylthiazoi-4-yl ) - 
benzylamine-hydrochloride (5.14 g) . 

IR (KBr) : 3090, 2915, 2840, 2635, 1605, 1575, 
30 1510 cm" 1 

NMR (DMS0-d 6 , 6) .: 2.73 (3K, s), 4.07 ;2K, A3q, 

J=5.7Hz>, 7.47 (2H, d, J=5.1Hz), 7.9-8.0 (IK, ffi ) , 
7.97 (1H, s), 8.14 (1H, s), 8.57 (2K, br s) 
APCI-MASS (m/z) : 205 (M of free compound + H + ) 

35 
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To a suspension of methvi 4-ffr, , ^- 
Propenoyljbenzoate f5 n ■" 3 ~ dlln ethyiair.ino- 

«tie a Cid a.e, ^ l d g, h ; d n methanoi '»<■ was added 

5 After stirring for 2 ^/'l -nohydrate (1 . 56 

-ivent was evaporate/r^o I: 6 " 6 ""-' ^ 
ln 6thyl washed with ^ te "LT^ ^ diSSOlV « d 

magnesium sulfate, evaporate , *' dried °ver 

<Pyrazol-3- y i Jben20ate aP ^ VaCUO to give methyl «_ 

IR (KBr) : 28 °o-3soo fbr) ; 1709 _ ln 

NMR fDMSO-dg, 5) : 3.86 ,3H, # 6 85 _ 

13.10 (1H, br) 7 -85-8.l 0 (4H, m, , 

APCI-MAss fm/z) : 203 fM+H+) 

7 ° 3 s °l«tion of methyl H( n. 3 H . 
Propenoyl,benzoate 15 f - 3 ~ dim e thy latino - 

aW . , 13.^3 g) ln acetic ari^ , c „ 

3dded me thylhydrazin e (1 31 ml) 1 ^ Was 

'or 3 ho Urs at roojn t ^ - • ^t Ure was stirred 

»..odi„ hydroxide solution * • *° t£ so i ution was added 
cooing and extracted with ethvi °" i£y under ice 

layer was washed with saturated ^ 0rganlc 

solution, water, brine H bicari >onate 
evaporated in va cu 0 ^ 

'•luting with dichloroll Aortography on sili ca gel 
a-n »-■». , niorometha ne-n,ethanol P20-n> 

- fl -»e^ylpyra«ol-3- ylJbeazoa f , fJ ( - 20 - J >>- methyl 

methyl 4- "--ethylp^^.""^ ^V" * ? Was delated and 
obtained. * 5 vl,b en ZO ate fi . 63 g) was 

xr;^;- (i T hyipyra2oi - 3 - i --oate: 

- (KSr > : 3134, 2949 , 17Q5/ 16 

1281 cm-1 ' lo44 ' 

NMR (CDCI.3, 5) : 3 92 ■ , 

h,, 7 .„ u ; 
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7-93 (2H, m), 8.03-8.14 (2H, si) 
APCI-MASS (m/z) : 217 (M+H + ) 

Methyl 4-(l-methylpyrazol-5-yl)ben2oate : 
5 IR (KBr ) : 303S, 2960, 1718, 1614, 1464, 1425, 

1286 cm" 1 

NMR (CDC1 3 , 5) : 3.93 (3H, s), 3,96 (3H, s) , 6.38 

(1H, d, J=2.0Hz), 7.46-7.57 (2H, »> , 7.54 (IK, c 
J=2.0Hz), 8.08-8.19 f2H, m) 
10 APCI-MASS (m/z) : 217 (.M-^H + ) 

To a solution of thiophenol (2.20 g, in methanol ro 
ml) was added 28?, sodium methoxide-methanoi solution (3 86 
ml) and the mixture was stirred at room temperature for 15 
minutes. To the mixture was added methyl 6- 
chloronicotinate (3.43 g) and the mixture was refluxed fo- 
6.5 hours under nitrogen. The mixture was evaoorated to * 
dryness and the residue was extracted with ethvl acetate 
The organic layer was washed with water and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
residue was purified by. column chromatography on silica ge^ 
to give methyl 6- (phenyl thio) nicotinate (5.13 g, as a 
crystal. 

25 2R fKBr > : 3070, 2950, 1720, 1585, 1550 cm" 1 

NMR (CDCI3, 6) : 3.91 (3H, s) , 6.86 (1 H , dd, J=6.5, 
0.8Hz), 7.4-7.5 (3H, m) , 7.55-7.7 (2H, m) , 8.00 
(1H, dd, J=8.5, 2.2Kz), 9.00 (1H, dd, J=2.2, 
0.8Hz) 

30 APCI-MASS (m/z) : 246 (M+H + ) 

To a solution of aniline (8.20 g) in pyridine (100 mi! 
was added portionwise 4-carboxybenzenesulfonyl chloride 
35 (17.65 g) at 5'C and the mixture was stirred at 9C'c fo- 6 



20 
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hour, under nitrogen . The 

"'"" re ° f -thyl acetate ,300 ml, "« - 1 " 0 3 

cone, hydrochloric acid ,150 ml, !f ' 200 ,Bl, and 

formed and collected by fil tr „ f ' P re «Pitates were 

= acetate and dilsopropyf l^tT^T' «hyl 
Phosphorus pento«ide to ,,„. ,- ( I! n f , ^ ° W 

'«..7 « as white cr'yata . "^'^"^ 
and the organic laye^ was „,« h „ -"urate was separated 
-agnesiua, sulfate and " 1Ch brine ' dri *° »™~ 

» - -ded diis;";; vacuo - 10 — 

• _ "as obtained by filtration CrOP ,6 - 57 »• 

" 1 l^'J-r- -0. 

J-8.4H2), 8.07 (2H h to 

---ne^;rr":,r a ; d t e h r;--^««« <••*• - 

chloride „. 83 .\ J^"" f^" benzenesulfony! 
room temperature for 1 I ^"'"^ sti "'° at 

-M Poured into a -L^Xl" 1 " 0 ""- 
»at.r ,100 ml, and cone hydro" ' l9 ° 
Precipitates were formed ^TxZlV^ ^ ' ^ 
^shed with ethyl acetate al * ° y -' iUra "=». 

in vacuo over phospboru TJZZZT^ ™ ^ 

.Phenylsulfonylami„o )fa e„ 2 oa:e 0 ,r o S1Ve " 
™« filtrate was seoarated a-d th. ' " CryStai - 

-h brine, dried over Z^^^ 
vacuo. To the residue was add.rt h evaporated in 

~ond crop ,3.33 B) -..'^.^T^/"'" ~ °" 

1610, 1520 cm-1 ' 

1 — *- / 
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q, J=7.1Hz), 7.22 (2H, d f J=8.8Hz), 7.5-7.7 (3H, 
m), 7.8-7.9 (4H, m) , 10.86 (IK, s) 
APCI-MASS (m/z) : 306 (M+rT) 

5 Preparation 1Q 

To a stirred mixture of bromine (50.2 ml) in 
dichloromethane (1 P) and anhydrous sodium carbonate (206.8 
g) was added a solution of 1-methylpyrazole (80 g) in 
dichloromethane (100 ml) at G-5°C. After stirring for one 
10 hour under ice-cooling, the mixture was stirred for further 
one hour at room temperature, then cooled. To the reaction 
mixture water (1 C) was added thereto; The dichloromethane 
layer was separated and aqueous layer was extracted twice 
with dichloromethane. The combined organic layer was 
15 washed with water and brine, dried over magnesium sulfate 
and evaporated under reduced pressure. The residue was 
distilled in vacuo to afford 4-bromo-l-methylpyrazole 
(150. 6 g) . 

bp : 82°C- (20 mmHg) 
20 IR (Neat) : 3100, 2930 cn" 1 

NMR (CDC1 3 , 6) : 3.89 (3H, S) , 7.38 (1H, s), 

7.44 (IK, s) 
APCI-MASS (m/z) : 161, 163 (M+H + ) 

2 5 Preparation 11 

To a solution of methyl 4-f ormylbenzoate (4.0 g- and 
tosylmethyl isocyanide (5.0 g) in methanol (40 nil) was 
added potassium carbonate (3.54 g) . The mixture was 
refluxed for 3.5 hours. After cooling, the reaction 

30 mixture was diluted with ethyl acetate (300 ml), washed 
with water and brine, dried over magnesium sulfate, 
evaporated in vacuo. The residue was chroma togr apnea or. 
silica gel (100 g, eluting with n-hexane - ethyl acetate 
(2:1 to 1:1) to give methyl 4- (oxazol-5-yi ) benzoate (4.04 

35 g) . 
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» (KEr ) : 1726, 1624, 2275, 1109 a."! 
™* «CDC1 3 , 5, : 3.94 ?3H , s>, 7.48 (1H / 

7.68-7.78 ;2H, m) , 7 mh e , 0 ' 

" 9 - <1H, S ), 8.06-8.16 (2K, 



15 



m) 

5 APCI-MASS (ra / 2 , : 2 04 (M+B+) 

.««.«.. .., POtated ic ,jr r ' Th b r::; id tt r r 

chromatography on silica gel ,150 g . r.-hoxane , th , 

IR (KBrl : 1728, 1570, 1446, 1250 „-! ' 
<CDC1,. 6, = 4 . 01 (3H , s)> ,_ M (ip _ 

20 ,„., 7 ' 45_7 - 55 (3H - »>. '-75-7. 80 ,2H. „, 

APCI-MASS <m/z) : 204 ,„„„♦, 

« refluxed for 5 hours tk"! , " han01 ' ,8 »" 

JAUUr s • Trie solvent- w^c? v~ A *„. , . 
«t»i_ _ . vc - 1 - was removed ir v^r-no 

The resulting solid was collected by *U ZWor ! 
with diisooropvl erher ^ • c " t - Cratlon ' washed 

. opyj. etner to give S-methoxvlcarbonvl-S- 
pvenylpyrazole (3.0 g) . " aroonyI J ~ 

» (KBr)': 2500-3400 (br) , 1730, l 491 , 1244 

NMR (DMSO-d fi , 5) . 38T aa »*. 

7 18 , , * <t0tal 3K ' ea " S), 

7.18-7. S3 (4H, m) , 7.7B-7.94 (2- m- ,- 
(2H, B , ( »" lj -30-14.25 

APCI-MASS (m/z) : 2 03 (M+ H + ) 
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Preparation 14 

A mixture of methyl 3-cyanobenzoate (8.0 g) , sodium 
azide (19,38 g) and ammonium chloride (15.95 g) in N,N- 
dimethylformamide (32 ml) was heated for 2.5 hours at 
5 120°C. The mixture was poured into ice water (300 ml) - 

ethyl acetate (100 ml). Under ice cooling, to the solution 
was added sodium nitrite (20. 5 g) then 

6N-hydrochloric acid until pH was adjusred to 1-2. After 
stirring for 30 minutes at room temperature/ the mixture 
10 was extracted with ethyl acetate - tetrahydrof uran, washed 
with water and brine, dried over magnesium sulfate, 
evaporated- in vacuo to give methyl 3- ( lH-tetrazol-5- 
yDbenzoate (10.01 g) . 

IR (KBr) : 2300-3500 (br) , 1705, 1684, 1618, 
15 1562 cm" 1 

NMR (DMSO-d 6 ,5) : 3.93 (3H, s) , 7.78 (1H, dd, 

J=7.9, 7.9Hz), 8.10-8.20 (1H, m) , 8.25-8.3B (1H, 
m) , 8.60-8.70 (IK, m) 
APCI-MASS (m/z) : 205 (M+H + ) 

20 

Preparation JL5 

To the solution of 4-bromobenzyl alcohol (4.85 g) and 
3-tri-n-butylstannylthiophene (11.6 g) was added 
tetrakis (triphenylphosphine) palladium (0) (0.9 g), then the. 
25 mixture was heated for one hour at 140*0. After cooling, 
the resulting precipitate was collected by filtration and 
washed with r.-hexane to give 4- ( 3-thienyi ) benzyl alcohol 
(2.67 g) . 

IR (KBr) : 3300 (br) , 1425, 1200, 1045, 1014, 
30 777 cm" 1 

NMR (CDC1 3 , 6) : 1.72 (1H, t, J=5.9Kz), 4.72 (2H, d, 

J=5.9Hz), 7.30-7.50 {5H, m) , 7.60 (2H, dd, J=6.4, 
1.8Hz) 
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3 ' O) . 1.70 Uh, t,.J. S .9Hz), 4.71 < 2 i 
d, J=5.9Hz), 7.08 (i K , dd 7-* - , 
7 4, , ' d ' °- 5 -^ 3.6Hz), 7.22 

i4ri, m), 7.52-7. 6R /5u 
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The following compound was obtained •■ 
s^ilar manner to that of P.eparat^ 15. ^ '° 3 

4-(2-Thienyl)ben 2 yl alcohol 
» (KBr) : 3300 (br) , i 42 7, 12 „ 

9H2), 4.71 (2H, 
■ i / 3 . 6H2 ) , 

•52-7.68 (2H, mj 

A mixture of ethyl 4-acetylbenzoate rn , 
^ethylformamide dimethyl acetal Hi 8 ml ^~ 

18 hours at 85'c Aft- , ' WaS heated r "° 

«i C. After cooling, the resulfin. 

collected by filtration, washed wi^ . 6SUltlng Solid w " 
give methyl 4- f (E > -3- d ^ h ""propyl ether to 

fi0.44 g, dlneth y lami ^Pro P enoylibenzoate 

» fKBD : 1718, 1637, 1578 , 1541, 1425 

NMR (DMSO-d 6 , 5) • 2 94 , 3H , 25 ^ 

6' oj . 2.94 (3h, s), 2.17 (3 H , s5 

3.88 (3F, S ) 5 fl* r-« • ' 

<2» J-12.2HZ), 7.90-8.05 (4H, jri 
APCI-MASS ( m /z) . 234 (M+H+) 

To a suspension of lithium aluminum hydride <seo • 
^ ' tr ^» ("0 ml, was added droowi s ! a ^ 

T0 e tr xture was stirred at r °° m 

and "ater (8 H rr": ^ " dlu » «.* g- 

rer (811 m 3> and the mixture was stlrron «. 

removed bv fiitraf<«n raace - lals were 

nitration and washed with te-r ? hvri. - 
«ltr.t. was ev apomed in vacuo t^™™ " Th * 

Purified by column chroMto s ; iica " 
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IR (K3r) : 3190, 2955, 2345, 1595, 1575, 1500 cm" 1 
NMR (DMSO-d 6 , 5) : 4.58 (2H, d, J=5.8Hz>, 5,48 (1H, 
t, J=5.8Hz), 6.35-6.4 (2K, n} , 7.52 (1H, dd, 
J=5.6, 2.4Hz), 6.55-6.6 (2K, m) , 7.62 (1H, d, 
• 5 J=l. 9Hz) , 8.47 (1H, d, J=5.6Hz) 

APCI-MASS (m/z) : 175 (M+H + ) 

Preparation 19 

The following compounds were obtained according to a 
10 similar manner to that of Preparation 18. 

(1) 3- (Pyrazol-3-yl) benzyl alcohol 

IR (Film) : 3245, 2930, 2880 cm" 1 

NMR (DMSO-d 6 , 6) : 4.52 (2K, d, J=5.6Hz), 5.29 flH, 
15 t, J=5.6Hz), 6.68 (1H, d, J=2.2Hz), 7.2-7.7 (4H 

m) , 7.76 (1H, d, J=2.2Hz), 12.9 (1H, br s) 
APCI-MASS (m/z) : 175 CM+H+) 

(2 ) ( 6-Phenylpyridin-3-yl) methanol 

20 IR (Film) : 3325, 2865, 1600, 1565', 1475 cm"* 1 . 

NMR (CDC1 3 , 6) : 4.74 (2H, s}, 7.4-7.55 (3H, m; , 

7.7-7.65 (2H, m) , 7.S-8.05 f2H, m) , 6.62 (2K, d 
J=1.3Hz) 
APCI-MASS (m/z) : 186 (M+H + ) 

25 

(3) 4- (Benzoylamino ) benzyi alcohol 

IR (KBr) : 3320, 2840, 1655, 1595, 1545 cm" 1 
NMR (DMSO-d € , 6) : 4.50 (2H, d, J=5.7Hz), 5.22 (IK, 
t, J=5.7Hz), 7.05 (IK, d, J=7.6Hz), 7.29 (IK, c, 
30 J-7.6HZ), 7.5-7.7 (4H, m) , 7.77 (1H, s), 7.96 

(2H, dd, J=7.6, 1.5Hz), 10.23 (1H, s) 
APCI-MASS (m/z) : 228 (M+H") 



(4) 4- (Phenylsulfonylamino) benzyl alcohol 
35 IR (Film) : 3515, 3265, 3060, 2935, 2875, 1705, 
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1650, 1615, 1=15 cai-1 

NMR (DMSO-d fi , 5) ■ A 36 (OK h t - 

6' °> - 4.36 (2h, d, j= 5 .8Hz), 5.07 (lH/ 

t. J=5.8Hz), 7.02 ( 2H , d, J=8.6Hz), 7.15 (2H d 

APCI-MASS (m/z) : 264 (M+H + , 

(5) '6-Phenylthiopyridin-3-yl) me thanol 

IR (Film) : 3320, 2665, 1590, 1560 ca'l 

^ (CDC1 3' *> •• 2.46 and 2.71 ftotai 1H/ t# 

J-5 -6HZ), 4.64 and 4.72 (total 2H, d, J-5.6Hz), 
6-88 and 7.31 (total 1H, d, J=8.3H 2 ), 7.4-7 7= 
(6H, m), 8.3-8.4 (1H, m) 
APCI-MASS (m/2, : 2 18 <M*H + ) 

(6) 4- (Oxazol-5-yl, benzyl alcohol 

IR (KBr) : 3330 (far), 1510 , 1491, 10 41, 818 „-! 
NMR CCDC1,. 5, : ,.74 (2K, 3,, 7.34 (1„, si 

'.35-7.50 (2H, m,, 7.59-7.72 (2H, »j , 7. 91 (IK, 

S J 

APCI-MASS (m/z) : 176 (M+H+) 

(7) (3-Phenylpyrazol-5-yl) methanol 

IR (KBr) .- 2500-3500 (br, , 1*7* 1 -n,« 
7 66 cm 1 

NMR (DMSO-d fi , 6) • 4 3a-" =;q „ u 

6' - «-Ja -=.5S (2H, m}, 4.95-^ 37 

C1H, m), 6.52-6.66 (1 H , m) . 7.20-7.53 (3r, n) 

7.68-7.90 (2K, a, , 12.68-13.10 m k m) 

APCI-MASS (m/z) : 175 (M+E+) 

(8) 4- (Pyrazoi-3-yl, benzyl alcohol 

IR (KBr, : 2500-3600 (br, , 1522, 1456, 1419 . 
841, 762 cm" 1 

NMR (DMSO-d 6 , 6) : 4.51. (2H, d, J=5.7Hz,, 5 0-5 - 

(1H, m), 6.60-6.74 (1H, br s, , 7.20-7.85 (5K, " nJ , 
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12.82, 13.24 (total 1H, each br s) 
APCI-MASS (m/z) : 175 (M+H + ) 

19) 4- (l-Methylpyrazol-5-yl) benzyl alcohol 
5 IR (KBr) : 2500-3600 (br) , 1495, 1460, 1425, 1385, 

1273 cm" 1 

NMR (CDC1 3 , 5) : 2.12 (1H, t, J=5.7Hz), 3.88 (3H, 

S), 4.77 (2H, d, J=5.7Hz), 6.30 (1H, d, J-1.9HZ), 
7.35-7.52 (4H, m) , 7.51 (1H, d, J=1.9Hz) 
10 . APCI-MASS (m/z) : 189 (M+H + ) 

(10) 3- (lH-Tetrazol-5-yl)benzoyl alcohol 

IR (KBr) : 2100-3600 (br) , 1562, 1485, 1419, 
1219 cm" 1 

15 NMR (DMSO-d 6 , 6) : 4.61 <2H, s) , 5.20-5.60 (1H, 

br), 7.48-7.65 (2H, m) , 7.85-7.98 (1H, m) , 8.05 
(1H, s) 

APCI-MASS (m/z) : 177 <M+H + ) 

20 Preparation 

To a solution of 3- [ (E ) -3-dimethylaminopropenoyl ) - 
benzcnitrile (48.5 g) in methanol (500 ml) was added acetic 
acid (21.82 g) followed by slow addition of hydrazine 
monohydrate (18.17 g) at room temperature and the mixture 
25 was stirred at 17.5 hours at the same temperature. The 
mixture was evaporated to dryness and the residue was 
extracted with ethyl acetate. The organic layer was washed 
with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 
crystal was collected by filtration, washed with 
diisopropyl ether and dried to give 3- (pyrazol-3- 
yi) benzonitrile (37.71 g) . 

IR (KBr) : 3190, 3075, 2840, 2760, 223C, 1560 cm" 1 
NMR (DMSO-d 6 , 5) : 6.B8 (1H, d, J=2.1Hz), 7.62 (1H, 
dd, J=7.7, 7.7Hz), 7.75 (IK, d, J=7.7Hz), 7.83 
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<1H, br s), 8.16 (IK, d, J=7.7Hz), 3.24 (1 H/ S ) 
13.08 (IK, br) 

5 To a suspension of sodium hydride (2.0 g) in N N - 

dimethyi formainide (100 ml, was added thiophenol ,5.51 
and the mixture was stirred at room temperature fo- 15 
minutes. To the fixture was added 4-f luorobenzonitrile 

1C d ^ m±XtUre Srirred 3t 130 ° C for " hours 

under nitrogen. The mixture was poured into a mixture o f 

ethyl acetate and ice water and the separated organic layer 
was washed with water and brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
by column chromatography on silica gel to give 
L5 4- (phenyl thio) benzonitrile (12.24 g) as an oil. 

IR (Film) : 3070, 2235, 1595, 1505 cm" 1 " 

NMR (CDC1 3 , 5, : 7.15-7.3 (2H, m) , 7.65-7.8 (2H, 

m), 7.4-7.6 (5H, m) 
APCI-MASS (m/z) : 212 (M+H + ) 

0 

To a suspension of 4- (phenylsulfamoyl, benzoic acid 
(13.43 g, in 1 , 2-dichloroethane (130 mi) were added thionyl 
chloride (11.52 g, and N, N-dimethyl f ormamide (2 drops, and 
the mxxture was stirred at 100'C for 2 hours, under 
nrtrogen. The resulting solution was evaporated in vacuo 
and the residue was dissolved in dichloromethane (150 ml,. 
.0 this solution was added N, O-dimethylhydroxyiaminehvdro- 
chlonde (5.19 g) , followed by dropwise addition " 
triethylamine (9.80 g, at 5 'C. The mixture was starred a - 
room temperature for 4 hours. Water was added thereto and 
the separated organic layer was washed with brine, d^ied 
over magnesium sulfate and evaported in vacuo. The Residue 
was purified by column chromatography on sili ca ge i co give 
N-methyl-N-methoxy-4- (phenylsulfamoyl Jbenzamide (H 31 g. 
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as an oil. 

IR (KBr) : 3150, 2950, 2905, 2890, 1625, 1600, 

1570, 1495 czrT 1 
NMR fDMSO-d 6 , 6) : 3.24 (3H, s), 3.48 <3H, s), 7.0- 
7.2 (3H, m), 7.2-7.3 (2H, m) , 7.7-7.9 (4H, m) , 
10.38 (1H, s) 

Preparation 23 

To the solution of 4-f luorobenzoni trile (10 g) and 
pyrazole {6.74 g) in N,N-dimethylformamide (100 ml) was 
added potassium carbonate (13.7 g) . Then the mixture was 
heated for 4 hours at 120°C. After cooling, the reaction 
mixture was diluted with ethyl acetate (10/ washed with 
water, brine, dried over magnesium sulfate and evaporated 
15 in vacuo. The residue was chromatographed on silica gel 
(400 g, eluting with n-hexane - ethyl acetate (3:1)) to 
give 4- (pyrazol-l-yl ) benzonitrile (10.54 g) . 
IR (KBr) : 2226, 1608, 1529, 1394 cm"" 1 
NMR (CDC1 3 , 5) : 6.54 (1H, dd, J=2.5, 1.8Hz), 7.70- 
20 7.90 (5H, m), 8.00 (1H, d, J=2.5Hz) 

AFC I -MASS (m/z) : 17C (M+H+) 

Preparation 24 

To the solution of 4-f luorobenzoni trile (10 g) and 
25 imidazole (6.74 g) in N, N-dimethylf ormamide (200 ml} was 

added potassium carbonate (13.7 g) . Then the mixture was - 
heated for 2 hours at 120°C. After cooling, the reaction 
mixture was diluted with ethyl acetate (2 C) , washed with 
water, brine, - dried over magnesium sulfate and evaporated 
in vacuo to give 4- (imidazol-l-yl) benzonitrile (10.34 g) . 
IR (KBr) : 2225, 1608, 1520 cm" 1 
NMR (CDCI3, 6) : 7.27 (IK, s) , 7.34 (1H, t, 

J=1.2Hz), 7.46-7.60 (2H, m) , 7.75-7.89 (2H, m) , 
7.95 (IK, s) 
35 , APCI-MASS (m/z) : 170 (M+H + ) 
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To a solution of methyl 4- <l-methylp yra2 ol-3- 
VDbenzoate (2.5 g, in dichlorome thane (80 m i, was added 
dropwise diisobutylaluminum hydride (1 . 02M Co iuene 
solute, 25.0 ml, at _ 60 . ^ stirring for 30 

-nutes at the same temperature, sodium fluoride <4 28 a 
and water C 1.3. ,1, was added thereto. The mixture 
wa™ d to room temperature over ^ Minutes ^ J — 

:i u :; ate in :: luble aateriais were r ~ * 

me filtrate was evaporated in vacuo to giv~ 4-n- 
methylpyrazol-3-yl) benzyl alcohol (1.74 g) 

IR (KBr, : 2500-3650 (br) , 1508, 1462, 1431, 1360, 
1302 cm" 1 ' 

NMR (CDC1 3' 5 > 1-90 ,1H, t, «.78«,; 3.95 (3H 

3), 4 70 (2H , d, „.7H.,, 6.54 ( 1H. d, J=2 . 2 „ 2) , 
7.33-7.43 (3H, m> , 7.74-7.84 (2H, m) 
APCI-MASS (m/z) : i 89 (M +H + ) 

To a solution of 4-bromo-l-methyi Dyra2ole (1 a) 4n 
ether (15 ml, was added n-butyLthil , ' ^ 

hex ane , 4 2 ml) keeping the temperatijre beiQw * « 

stxrrxng for 30 minutes, a solution of tri-n-butyltin 
c or d (l 85al) in ether (1 ^ ^ 

After st^rrxng for one hour, the mixture was warmed to room 
temperature over 30 minutes and stirred for one hcu ~ 
reaction mixture was diluted with ether, washed with wati'r 

unir 1 ^' ^ °™ " Ul * 1 "* u » SUlfat *' -d evaporated " 
under reduced pressure to give l-methyl-4-tri- (n - 

butyl)stannylpyrazole (2.3 g). 

IR (Neat) : 2930, 1504, 1460, 1120 cm"! 
NMR (CDCI3, o, : 0.75-1.70 (27K, m, , 3.93 (3H, s, , 

7.23 (1H, s), 7.42 (IK, s) 
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Preparation 2? 

To a suspension of 5-bromc-2-furancarboxylic acid (10 
g) , N, O-dimethyihydroxyl amine-hydrochloride (5.1 g) and 1- 
hydroxybenzotriazole (7.07 g) in dichloromethane (300 ml) 
5 was added dropwise a solution of 1- (3-dimethylaminopropyl ) - 
3-ethylcarbodiimide (6.37 g) in dichloromethane (60 ml) at 
room temperature. The resulting mixture was stirred at 
room temperature for 18 hours. Water (180 ml) was added 
thereto and the insoluble materials were removed by 
10 filtration. The organic layer was separated and washed 
with brine, dried over magnesium sulfate, evaporated in 
vacuo. The residue was chromatographed on silica gel (350 
g, eluting with ethyl acetate - n-hexane (1:1) ) to give 5- 
bromo-2- (N-methyl-N-meuhoxycarbamoyl ) furan (7. 60 g) . 
15 IR (Neat) : 2974, 2937, 1649, 1566, 1477 cm" 1 

NMR (CDC1 3 , 6) : 3.34 (3K, s), 3.77 (3H,. s), 6.45 

(1H, d, J=3.5H2i, 7.09 <1H, d, J=3.5Kz) 
APCI-MASS (m/z) : 234, 236 (M+H") 

20 Preparation 29 

To a mixture of 3-methylbiphenyl (5.0 g) and 
N-bromosuccinimide (5.29 g) in tetrachloromethane (150 mi ) 
was added benzoyl peroxide (144 mg) and the mixture was 
refluxed for 6 hours. The mixture was cooled, and the 

25 insoluble materials were filtered off. The filtrate was 

evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give crude 3-bromomethyi 
biphenyl (6.59 g) as a yellow oil. 

IR (Film) : 3030, 1600, 1575 cm" 1 

30 NMR (CDC1 3 , 5) : 4.56 (2H, S}, 7.35-7.7 (9H, m) 

Preparation 29 

The following compounds were obtained according to a 
similar manner to that of Preparation 28. 

35 
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(1) ^-Bromomethylbenzophenone 

IR (KBr) : 3050, 1650, 1605 cm' 1 

NMR (CDC1 3 , 5) : 4 54 f?w «» „ „ 

5 (2) 4- (Pyridin-3-yi, benzyl bromide 

^ (DMSO " d - *> ' <». s), 7.4-3.4 (6H , a) , 

8.9-9.3 (2H, m) 

<3) 4- (Pyridin-2-yl, benzyl bromide 

IR (Film, : 3050, 3010, 2985, 1735, 1585, 1565 cm"! 
™* CCDCI3. 6) : 4 . 58 (2 „, 7 . 2 . a>1 { ; e ; 5 ^- 

8.7-8.8 (IK, m) 

To a solution of 4-ethoxycarbonyl-2- (4- 
=hlorophenyl,thiazole (2.68 g , in a mixture Qf 
tetrahydrofuran (40 ml) and ethanol (10 ml, was added 
lithium borohydride (218 mg, at room temoerature and 
mixture was stired at 50'c fo- 1 s h PeratUre and the 

Poured into a mixture o et Z cetate^and ^ 

«_ , - - oce.tate and ice wstpr =»r*,-> 

tea organic layer uashed ^ ««, and 

bnr.e. dried over »a 9 „esiu„ sulfate and evaoorated in 

n.TT ,2 - M - Chl0 " Ph -^' £hi "^^-V»».ethanoI 

IR (KBr) : 3270, 3080, 2920, 2865, 1595, 152 5 
1505 cm" 1 

"» <m S 0-d 6 . 5, ,2H. d. ..5.8Hz,, 5.40 „,. 

8 0 OH K 7 ' 51 7 ' 5 - 7 ' 6 <2 «' - 

o.O (2h, m, 

APCI-MASS (m/z) : 2 26 (M-H + > 

To a solution of methyl 5-chloronicotinate (6 86 ~> 
and dxhydroxyphenyl borane (5.85 g, ir ! 2-di^H 
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(150 ml) was added 2M sodium carbonate aqueous solution (48 
ml), followed by tetrakis (triphenylphosphine)pailadium(O) 
(2.31 g) and the mixture was refluxed for 16 hours. The 
mixture was poured into a mixture of ethyl acetate and ice 
5 water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give methyl 6- 
phenylnicotinate (7.75 g) as a white crystal. 
10 IR (KBr ) : 3070, 3030, 2995, 2945, 2845, 1725, 

1595, 1560 cm" 1 
NMR (CDC1 3 , 6) : 3.98 (3H, S), 7.4-7.6 (3H, m) , 

7.82 (1H, dd, J=8,3, 0.9Hz), 8.0-8.1 (2H, m) , 
8.35 (1H, dd, J«8,3, 2.2Hz), 9.28 (1H, dd, J=2.2, 
15 0.9Hz) 

Prpparation 32 

The following compound was obtained according to a 
similar manner to that of Preparation 31. 

20 

N-Methyl-N-methoxy-4- [ 4- (dimethyiamino) phenyl ] - 
benzamide 

IR (KBr) : 3255, 3000, 2815, 1605, 1540, 1505 cm" 1 
NMR (CDCI3, 6) : 3.01 (6H, s), 3.38 (3H, s), 3.60 
25 <3H, s), 6.80 (2H, d, J=8.9Hz), 7.5-7.65 (4H, m) , 

7.74 (2H, dd, J=6.5, 1.9Hz) 
APCI-MASS (m/z) : 28 5 (M+K + ) 

Preparation 33 

30 To a suspension of 4- (pyrrol-l-yl ) benzoic acid (3.74 

g) and N, O- dime thylhydroxyi amine-hydrochloride (1.95 g) in 
dichloromethane (100 ml) was added dropwise a solution of 
1- (3-dimethyiaminopropyl) -3-ethylcarbodiimide (2.43 g) in 
dichloromethane (15 ml) at room temperature. The resulting 

35 solution was stirred at the same temperature for. 18 hours. 
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Water ,60 ml, „ as added „ the mixture _ ^ d insQ 

were removed by filtration. The filtrate was 
separated, and the organic layer was washed with brine, 
driad over magnesium sulfate and evaporated in vaouo. The 
5 resrdu. was purified by column chromatography on silica gel 
to grva "-.Pyrroi-Lyl,-^^.^, 9 
g) as a white crystal. 

IR (KBr) : 3130, 3045, 2975, 2935, 1640, 1610, 

1580, 1525 en - - 
NMR (CDCI3, 6) : 3.39 (3K, „ , 3.58 (3H, s, , 

6-4-6.45 (2H, m), 7.15-7.2 f 2H , m, , 7.4-7.5 (2F 
*, , 7.5-7.9 <2H, m) 
APCI-MASS (m/z) : 231 (M+K+) 

* M T ° ■ , SUSPenSi ° n ° f 3 "<Pyrrol-l- y i, ben2oic acid (562 
g), ^O-dxmethylhydroxylamine-hydrochloride (2.93 g, and 2 _ 
hydroxybenzotriazole (4.05 g, in dich lor methane (150,1, 
was a dded dropwige a solution of 1 . (3 - dirnethylaminoprop ^_ 

3-etr.ylcarbc d iimi de (3.65 g, in dichioromethane (30 mlf a 
room temperature. The resulting solution was st-red a~ 
roc, temperature for 20 hours. Water ( 100 ml, was " addea : 
thereto and the insoluble materials were removed by 
-oration. The filtrate was separated and the organ- 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was ourified bv 
column chromatography on silica gel to give 3-(p Vrro I- 1 . 
yD-N-methyl-N-methoxybenzamide (5.19 g, as a vellow oil 

2 lFilm) 313 °' 2935 ' 1645 ' 161 °' 1585 '"l500 cm-l' 
30 NMR (CDC1 3 , 6, : 3.39.,3H, S , , 3. 57 ( 3H , s) 

6.35-6.4 (2H, m, , 7.1-7.15 (2H, ra) , 7.45-7. g ,„ H 
m), 8.7-8.75 (1H, m, 
APCI-MASS (m/z, : 231 (M+H + > 



20 



25 



35 



WO 96/10559 



PCT/JP95/01982 



- 48 - 

Preparation 35 

The following compound was obtained according to a 
similar manner to that of Preparation 34. 

5 [4- (N-Methyl-N-methoxy) carbamoylphenyl] - 

dihydroxyborane 

IR (KBr) : 3380, 1610, 1545, 1510 cm" 1 
NMR (DMSO-d 6 , 6) : 3.25 {3H, 5) , 3.53 (3H, s) , 

7.5-7.8 <4H, m) 
10 APCI-MASS (m/z) : 210 (M+H + ) 

Preparation 36 

To a suspension of lithium aluminum hydride (34 8 rug) 
in tetrahydrofuran (30 ml) was added dropwise a solution of 
15 4- (pyrrol-l-yl) -N-methyl-N-methoxybenzamide (2.11 g) in 

tetrahydrofuran (40 ml) at 5°C and the mixture was stirred 
at 5°C for 1.5 hours. To the mixture were added sodium 
fluoride (1.54 g) and water (495 mg) , and the mixture was 
stirred at room temperature for 30 minutes. The insoluble 
20 materials were filtered off and washed with 

tetrahydrofuran. The filtrate was evaporated in vacuo and 
the residue was purified by column chromatography on silica 
gel to give 4- (pyrrol-l-yl ) benzaldehyde (1.65 g) . 

IR (KBr) : 3130, 2800, 2745, 1690, 1605, 1520 cm" 1 
25 . NMR (CDC1 3 , 6) : 6.35-6.45 (2H, m) , 7.15-7.25 (2H, 

m) , 7.5-7.6 (2H, m), 7.9-8.0 (2K, m; , 9.99 (1H, 
s) 

APCI-MASS (m/z) : 172 (M+H + ) 

30 Preparation 37 

The following compounds were obtained according ro a 
similar manner to that of Preparation 36. 



35 



(1) 3- (Pyrrol-l-yl) benzaldehyde 

IR (Film) : 3220, 1700, 1650, 1590, 154C, 1500 cm' 1 
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NMR (CDC1 3 , 6 ) : 6.4-6 45 , 2 P m> n , . 

J f2 H, m), 7.15-7.20 (2H 

---.a „...„.„ u , m , I0 < 0 ; 

■ APCI-HASS («/z) : 112 (M+ H + j 

(2) ^^-DimethyiaminophenyDbenzaldehyde 

1540 ens" 1 

NMR (CDC1 3/ 6) : 3 0 3 ffiw c ^ « 
10 , „ 3 _ ' (6H ' S) ' 6.8-6.9 (2H, *>, 

'•55-7 o5 cm. 7.65-7.75 (28 , B , . 7.85-7.95 

(2H, m), 10.01 (1H, S ) 
APCI-HASS (m/z) : 2 26 ( M+ H + ) 

(3) 4-(Phenyl S ulfamoyl)benzaldehyde 

IR (KBr ) : 3260, 3055, 2860, 1695, 1595 c" 1 
NMR (DMSO-dg, ,6) s 7.0-7.15 ( 3H, ^ " {2H 

r '0 'aV 2K ; d - J=8 ' 1H2) ' 8 - 05 (2k - * , 

10.04 (1H, s), 10.48 (1H, br s) 



20 



APCI-MASS im/z) : 262 (M+H+) 



(4) 2-Bromo-5-furaldehyde 

IH tXBr) : 1670, 1464, 1377, i 2 7l cm"! 
NMR (CDC1-,, 5> • fi : 7 . 

3' Ol • 6.^7 nr., d, J=3.6H 2) , 7. l S (1 H , 

25 d ' J=3 -6Hz), 9.54 flH, s , 

PxaaaEafcion °p 

To a suspension of 4-bromobenzaldehyde (1 85 «. w 

H-flurophenylJdihydroxyborane ,1 40 g , ,n t 1 
wa«? ^hh^ 1 ,flu g ' ln toluene (50 ml', 

was added powdered potassium carbonate (2 07 ai , n 
3 0 bv addit-i™ ^ , gj, rollowed 

'573 * g , and the mixture was refiuxed for 24 hou-. - 
nitrogen. The fixture wes poured into e Jxtu^e - " 
acetate and ioe water, and the separated o^a - V'^ 
washed with water and b-ino h • 1 9 R ^ layer was 

^ - e„ in ^-"^--z:^- 
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column chromatography on silica gel cc give 4- (4- 
f luorophenyl ) benzaldehyde (1.67 g) as a white crystal. 
IR (KBr) : 3055, 2855, 2755, 1705, 1600, 1565, 
1520 cm* 1 

5 NMR (CDC1 3 , 6) : 7.1-7.25 (2H, m) , 7.55-7.7 (2H, 

m) , 7.71 (2H, d, J=8.2Kz), 7.95 (2K, d, J=8.2Hz), 
10.06 (1H, s) 
APCI-MASS (m/z) : 201 <M+H + ) 

10 Preparation 39 

To a solution of 2-bromo-5-thiophenecarbaldehyde (2 g) 
and dihydroxyphenylborane (1.66 g) was added 2M sodium 
carbonate solution (13.6 ml) and 

tetrakis (triphenylphosphine) palladium(O) (605 mg) . The 
15 mixture was heated for 5 hours at 80 P C. The reaction 
mixture was poured into water, extracted with 
dichloromethane . The organic layer was washed with water 
and brine, dried over magnesium sulfate, evaporated in 
vacuo. The residue was chromatographed on silica gel (100 
20 g, eluting with n-hexane - ethyl acetate (5:1)) tc give 2- 
phenyl-5-thiophenecarbaldehyde (1.80 g) . 

IR (KBr) : 1647, 1441, 1232, 754 cm"" 1 
NMR (CDCI3, 6) : 7.33-7.50 (4H, m) , 7.60-7.80 (3H, 

m) , 9.90 (IK, s) 
2 5 APC I -MASS (m/z) : 189 (M+H+ ) 

Preparation 40 

The following compounds were obtained according to a 
similar manner to that of Preparation 39. 

30 

( 1 ) 2-Phenyl-5-furaldehyde 

IR (Neat) : 1674, 1522, 1475, 1257 cm" 1 
NMR (CDCI3, 5) : 6.85 (1H, d, J=3.7Hz), 7.33 (1H, 
d, J=3.7Hz), 7.37-7.53 (3H, m) , 7.80-7.92 (2H, 
35 m) , 9.66 (1H, s) 
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APCI-MASS (m/z) : 173 ( M+ H + ) 

(2) 4-Ph«nyl-2-thiophenecarbaldehvde 
5 Z <K3r) : 1676 ' 1539 ' 1429 <~^3, ieocn-1 

- (CDC1,. «, : 7.30-7.66 f5H , ffi) , ? . " 

*i. 8.00-8.08 (IK, BJ# 9.93 (1H d (lh ' 
FAB-MASS ( m / 2) . 189 (M+H+) d ' J -i'2H2) 

^ f3) «-(4-Methylphenyl)benzaldehvde 

IR fKBr) : 309 5, 3060, 2860, 2765, 1690, !600 
1575, 1505 cm -1 

foeia.. a, = 2 . 42 (3H , 7 . 29 

od a-6.6. ,.«,,„ r .„ (2H , dd _ < 2 *- 

10.05 (1H, s) " 
APCI-MASS (m/z) : 197 (M+H+) 

M> 4- f4-Chlbrophenyl}benzaldehyde 

» (KBD : 3055, 2820, 2720, 1655, 1605 cn-l 
N-MH (CDCI3, 6, : 7.<-7.5 (2Hf B) . 7.55-7.65 , 2H 

-J. 7-7-7.8 (2H, 7.9-8.0 ,2K, io. 06 ' (1H , 

APCI-MASS (m/z) : 217 (M+H + ) 

(5) 4- (4-Broaophenyl)benzaidehyde 

IR (KBr) : 3050, 2820, 2725, 1705, 1605, : 575 
1555 cm-1 

—■(CDCl,. a, : 7.45-7.55 (2H . . 7 . S5 . 7 . 65 ,„ 
«. 7.65-7.75 ,2H. „ . 7. 95 - 8 .„ 5 , 2H . n , , ^ 

[±tt, S) 

APCI-MASs (m/z) ; 263, 261 (M+H+J 

To a solution of 4-carboxybenzaldehvde (3 00 „• „ • 
triethvlamine (2 23 «i u, u.00 g, anc 

- -ne (2.23 g, an d^chlorome thane (50 ntl, was added 
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dropwise isobutyl chloroformare (3.01 g) at 5°C and the 
mixture was stirred at 5°C for 40 minutes. To this 
solution was added aniline (2.05 g) and the mixture was 
stirred at room temperature for 16 hours. Water was added 
5 to the mixture, and the separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. To the residue was added hexane: ethyl acetate (1:1) 
and the powder was collected by filtration to give 4- 
(phenylcarbamoyl) benzaldehyde (2.24 g) . The filtrate was 
10 evaporated in vacuo and the residue was purified by column 
chromatography cn silica gel to give the second crop (1.12 
g). 

IR (KBr) : 3340, 3055, 2820, 2725/ 1705, 1650, 
1575, 1535 cm" 1 

15 NMR (DMSO-d 6 , 6) : 7.13 (1H, t, J=7.3Hz), 7.3-7.45 

(2H, m) , 7.79 (2H, d, J=7.5Hz), 8.0-8.2 (4H, m) , 
10.12 (1H,- s), 10.46 (IK, s) 
APCI-MASS (m/z) : 22 6 (M+H+) 

2 0 Preparation 42 

To a solution of ethyl 4-aminobenzoate (3.30 g) in 
pyridine (10 mi) was added dropwise benzoyl chloride 
(3.09 g) at 5°C, and the mixture was stirred at room 
temperature for 1.6 hours. The mixture was poured into" a 
25 mixture of ethyl acetate, ice water and 6N hydrochloric 
acid (40 ml), and the separated organic layer was washed 
with wa-er and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized from 
hexane and ethyl acetate (5:1), and the crystal was 
30 collected by filtration to give ethyl 4- (benzoylamino } - 
benzoate (5.14 g! . 

IR (KBr) : 3300, 3050, 2980, 1720, 1650, 1530 cm" 1 
NMR (DMS0-d 6 , 6) : 1.3.4 (3H, t, J=7.1Hz), 4.34 (2H, 
q, J=7.1HZ), 7.5-7.7 (5H, m) , 7.95-8.2 '(3H, m) , 
35 8.45-8.5 (1H, m) , 10.48 (1H, s) 
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APCI-MASS (m/z) : 2 70 (M+H + ) 

SiM i . f ° ll0Wing COmpound obtained according to a 

sxmxlar manner to that of Preparation 41 . 

4- f2-Pyridylcarbamoyl) benzaldehyde 

» <KBr) : 3230, 3180, 3115, 3035, 2810, 2725 

1710, 1675, 1585, 1540 cm"! 
NMH f DMS0-d 6 , 5, : 7 . 20 (1H , dd, ,= 6 .8, l. 5 „ 2j , 

7.8-7.9 (1H, m), 8.03 (2H, d, J=8.4Hz,., 8 .20 (2 « 
* « «,,. 8.15-8.25 (1H, m,, 8.4-8.45 C1Hf 
10.12 (lh, s), 11.06 (1H, s) 
APCI-MASS (m/z) : 2 27 ( M *H + ) 

a= ".tr U ' <2 91 ln Chl °" f -» -as added 

n -"ate was ni,<tUre — — the 

-x ..ate was evaporated in vacuo to give 4-,or„vl-7- ,4. 

chlorophenyDthiazole (1.23 g; . 

: 3U0 ' 28a0 ' »S5. 1575. 1500 CT -1 

»M R ,D„SO-d 6 . 5, : 7.55-7.65 , 2H , . ~ # 

8.80 (is, a) 9>59 . 
APCI-MASS (m/z) . 224 (M+H+ , (1H ' S) 



?rpnar aMrr] 

30 g , in 7 !// 01 "" 011 ° f (3 - phen - vl ^razol-5-yl )ln ethanol (1.30 
g xn acetone (130 ml, was added activated manganese 

dxox.de (6.5 g) and the mixture was refluxed « - 

The mature was filtered and the filtrate was ev£D sd 

vacuo to give 3-phenyl-5-formylpyrazole (1.16 g) 

IR (KBD : 2400-3500 (br) , 1676, 1473, 1282, 
1192 cm-1 
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NMR (DMSO-dg, 6) : 7.20-7.56 (4K, m)., 7.75-7.95 
(2H, m), 9.93 (1H, s), 14.05-14.30 (1K 7 br) 
APCI-MASS (m/2) : 173 (M+H" 1 " ) 

5 Preparation 45 

The following compounds were obtained according to 
similar manners to those of Preparations 44 and 45. 

(1) 3- (Pyrazol-3-yl)benzaldehyde 

10 IR (Film) : 3325, 2975, 2920, 2840, 2745, 1700, 

1610, 1585 cm" 1 

NMR (DMSO-d 6 , 6) : 6.84 UH, d, J=2 . 0Hz) , 7 . 6-8 . 25 

(4H, m), 8.36 (IK, s) , 10.07 <1H, s) , 13.05 (1H, 
br s) 

15 APCI-MASS (m/z) : 173 (M+H + ) 

12) 6- Phenyl - 3- f ormy lpyr idine 

IR (KBr) : 3060, 2835, 2785, 2740, 1695, 1590, 
1560 cnr 1 

20 NMR (CDC1 3/ 5) : 7.25-7.4 <4H, m) , 7.92 (IK, d, 

J=8.3Hz), 8.05-8.15 (2H, m) , 8.24 (IK, dd, J=6.3, 
2.2Hz), 9.14 (1H, dd, J=2.2, 0.7Hz), 10.14 (1H, 
s) 

APCI-MASS (m/z) : 184 (M+H + ) 

25 

(3) 2-Formyl-4- (pyrrol-l-yl ) pyridine 

IR (KBr) : 3110, 2845, 1705, 1595 cm" 1 
NMR (DMSO-d 6 , 6) : 6.35-6.4 (2K, m) , 7.75-7.8 (2H, 
m) , 7.98 (1H, dd, J=5.2, 2.5Hz), 3.12 (1H, d, 
30 J=2.2Hz), 8.80 (1H, d, J=5.5Hz), 10.0 (1H, s) 

APCI-MASS (m/z) : 173 (M+K + ) 



35 



( 4 ) 6-Phenyl thio-3-f ormylpyridine 

IR (Film) : 3055, 2840, 2780, 17C0, 1585, 1550 cm" 1 
NMR (CDC1 3 , 6) : 6.94 and 7.49 (total 1H, d, 
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1H, dd, J-8.4, 2.2Hz,, 8.82 and 8.87 (total 1H 

aB . T J=2 - 2Hz) ' 9 - 98 ^d 10.10 (total ih/'„ 
APCI-MASS <*/ 2) : 216 {M+K+) . 

(S, 4-(Benzoylamino)benzaldehvde 

» (KBr, : 3305, 3055, 2840, 2735, 1715, 1660 
1645, 1540 cm -1 

NMR (DMSO-d K , 6) • 7 7 , «-» 

6 ' * 7 - 3 - 7 - 7 (5H, m, , 7.95-8.15 ( 3H 
«». «.«0 (1H, s>, 10.02 (1H, s)< 10 54 (1H ( s ' 
APCI-MASS (m/ 2 , ; 226 (M+H+) X °' 54 UH ' s > 

(6) ^(Phenylsulfonylaminojbenzaldehyde 

IR (KBr) : 3240, 306£)/ ^ ^ ^ ^ 

i680, 1580, 1510 cm" 1 

NMR (DMS0-d 6 , 6) : 7 29 f?H h t a 

f ' 29 (2H ' d ' J=8.6H Z J, 7.55-7.7 

3H, . , 7 . 75 . 7 . 9 l4Bt9)t ^ 

\±ti, s) 

APCI-MASS (a/ 2) . 262 (M+H + } 

H> 4-(3-Thienyl)benzaldehyde 

IR <KBr, : 168 9, 1601 , 12n# ^ 

NM* (CDC1 3 . 6, : 7.41-7.47 (2K, m) , V . 62 {1H , t , 

J=2.1HZ,, 7.70-7.83 (2H , m , , 7.85-7.98 (2H , m> 
10.02 (1H, s , ' 

APCI-MASS (m/z) : 1B9 (M+H +) 

(8, 4-(2-Thienyi,henzaldehyde 

IR (KBr, : 1699, 1601, 1213, 1170 on"* 
NMR (CDC1 3 , 5) : 7 14 mk hh - c , 

flH, dd, J= 5 .l, l. 1H2)/ 7 .„ (1H> ^ j=3 7 

1.1HZ), 7.70-7.82 (2H, n, , 7.82-7.96 ( m) 
10. 00 (IH, s, J ' 
APCI-MASS : 189 (M+H + > 
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(9) 4- (Pyrazol-3-yl) benzaldehyde 

IR (Neat) : 2400-3700 (br) , 1697, 1606, 1211, 1171, 
837 cm" 1 

NMR (DMSO-d 6 , 6) : 6.90 (1H, d, J=2.3Hz), 7.83 { 1H, 
5 br s), 7.85-8.12 (4H, m) , 10.00 (1H, s), 13.13 

(IK, br) 
APCI-MASS (m/z) : 173 (M+K^) 

(10) 4- (l-Methylpyrazol-3-yl) benzaldehyde 

10 IR (KBr) : 1695, 1603, 1566, 1431, 1306 cm" 1 

NMR ( CDC 1 3 , 5) : 3.99 (3H, s), 6.64 (1H, d, 

J=2.3Hz), 7.43 <1H, d, J=2.3Hz), 7.86-8.03 (4H, 

m), 10.01 (IK, s) 
APCI-MASS (m/z) : 187 (M+H+) 

15 

(11) 4- (l-Methylpyrazoi-5-yl) benzaldehyde 

IR (KBr) : 1695, 1608, 1568, 1390, 1215, 1184 cm" 1 
NMR (CDC1 3 , 5) : 3.95 (3H, s) , 6.41 (1H, d, 

J=l .9Hz) , 7.56 (1H, C, J=i.9Hz), 7.57-7.68 (2K, 
20 m) , 7.93-8.04 (2H, m) , 10.09 (IK, s) 

APCI-MASS (m/z) : 187 <M+K + ) 

(12) 3- (lK-Tetrazol-5-yl)benzaldehyde 

IR (KBr) : 2400-3500 (br) , 1674, 1612, 1560, 1373, 
25 1207 cm" 1 

NMR (DMSO-d 6 , 6) : 7.86 (IK, dd, J=7.7, 7.7Hz), . 

8.08-8.20 (IK, m) , 8.30-8.42 (IK, a J , 8.5? (IK, 
dd, J=1.5, 1.5Hz), 10.13 (1H, s) 
APCI-MASS (m/z) : 175 (M+H + ) 

30 

Preparation 47 

To a suspension of 3- (pyrazol-3-yl ) benzonitrile (37.70 
g) in formic acid (300 mi) was added a suspension of Raney 
Nickel (Trademark : NDT-90) in water (130 ml) and the 
35 mixture was refluxed for 3.5 hours. The mixture was cooled 
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to rooa, temperature and Raney Nickel was removed bv 

. ::;::::v er : added to ~"^rr ind 

a we filtrate was separated. The orcanir- 
layer wa S washed with brine , dried _ ^J^Ze 
and evaporated i„ vacuo . The Mdum £»f 

column chromatography on silica gel to give 3- (o'yrazol 3 
yDbenzaldehyde (37.17 g) . (Pyrazol-3- 

IR (KBr, : 3190, 2975, 2840, 1690, 1605 1 585 ^-1 
- --S O, : 6.3, (l H , d, J =2.2H 2 ;, 1 7 58 : 5 C : 1 , 
**, J-7.6, 7.6Hz,, 7.75-7.85 (2H, m, , 7 . 8 , (1 „ 
*> 8.35 (IK, s,, 10.07 (1H# „ , 3 ' 

(1H, br s) - 06 

Prepare f 1P 

To a solution of «-f luorobenzaldehyde (2 .8 a) a „n 

added ! 9 ln M ' M - dl «-thyl.c.ta»ide (20 ml) w „ 

addeo powdered potassium carbonate (2 76 a) J 

fixture was refluxed for 17 hours. The Jx-ure waT 

inro a mixture of ethyl acetate and ice wat" 2 7""*" 

separated organic layer was washed with ^ ter ard hC 

::T*::: r magnesium suifate and e ™ - - 

-es.due was purified by column chromatographv on silica al 
gave 4- ( 4-bromophenoxy, benzaldehyde „ ,i"c, 

» (KBr, : 3030, 2920, 2840, 2735, 1705,' 1600, 
1560 cm" 1 

NMR (CDC1 3 , 5) : 6.95-7.1 (4H, m, , 7.45-7.55 (2H, 

m), 7.8-7.9 f2 K, m), 9.94 PH ' 
APCI-MASS (xn/2, . 279 , 277 (M+H+J 

Prenaraf.jnn 4 9 

To a solution of 4-bromobenzaldehyde (4.96 g, and 
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4-f luorophenol (4.48 g) in N, N-dimethylacetamide (25 ml) 
was added powdered potassium carbonate (5.53 g) , and the 
mixture was refluxed for 6 hours under nitrogen. The 
mixture was poured into a mixrure cf ethyl acetate and 
5 water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4- (4- 
f luorophenoxy) benzaldehyde (1.92 g) as an orange oil. 
10 IR (Film) : 3360, 3075, 2835, 2740, 1695, 1600, 

1585, 1495 cm' 1 
NMR (CDC1 3 , 6) : 6.7-6.8 (IK, m) , 6.85-6.95 (1H, 

m) , 7.0-7.2 (4H, m) , 7.8-7.9 (2H, m) , 9.92 (IK, 
s) 

15 APCI-MASS (m/2) : 217 (M+H + ) 

Preparation 50 

To a solution of 4-phenylthiobenzonitrile (12.23 g) i 
toluene (200 ml) was added dropwise diisobutylaluminum 

20 hydride (1.02M toluene solution) (114 ml) at -70°C over 50 
minutes and the mixture was stirred at -70°C for 30 
minutes. To the mixture were added sodium fluoride (19.45 
g) and water (6.26 g) , and the mixture was warmed to room 
temperature. The insoluble materials were removed by 

25 filtration and washed with toluene. The filtrate was 
evaporated in vacuo and the residue was dissolved in 
tetrahydrofuran (50 ml) - To this solution was added 6N 
hydrochloric acid (19.3 ml) and the mixture was stirred at 
room temperature for 1 hour. The mixture was extracted 

30 with ethyl acetate, and the organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4- 
(phenylthio) benzaldehyde (9.83 g) as a yellow oil. 

35 IR (Film) : 3055, 2830, 2745, 1695, 1595, 1560, 
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1505 cm" 1 

NMH (CDC1 3 , 5, : 7.15-7.3 m) , 7 ^ Q 

m), 7.65-7.75 (2K, m) , 9.91 (1H, s] 
APCI-MASS (in/ 2 ) : 215 (M+K + ) 

in a/*," SOlU "° n ° £ *-<Py«">!-l-yl )benzonitrile (5 . 0 
in drchloromethane ,150 ml, „ a s added dropwise 

keeping the temperature below -60-c. After stirrina for 
one hour, sodium fluoride ,9 95 „, „„h . lrrln 9 for 
.HH.rt -v. 9 nd water ' 3 -2 were 

added .hereto. The reaction fixture was warmed to room 
temperature over 30 minutes and stirred for 1.5 hours 
Insoluble material was removed by filtration. The nitrate 
was concentrated b y evaporation in vacuo . The resid was 
dissolved » tetrahydrofuran ,25 mi, . Io he Mutt J™ 
added l N -h y drochloric acid and stirred for one hour" room 

20 w<th di.h! J ob 3ectave compound was extracted 

wltt and b T ° r9aniC layer W " - Shed 

wate. and br.ne, dried over magnesium sulfate, evaoorated 

--vacuo. The residue was chroma tographed on silica g .: 
(100 g, n-hexane - ethyl acetate (1:1)) to give 4-.pv™ 0 .- 
l-yl)benzaldehyde (4.36 g). - - v -azo. 

25 IR (KBr) •• 1695, 1605, 1390, 1200 cm"! 

<"3' O) • 6.54 (In, dd, J-2.5, 1.8Hz), 7 79 
(1H, d, J=1.5H2), 7.65-8.10 (5K, m) , 10.02 (1H 
s ) 



30 



(1H, 
S) 

APCI-MASS (m/z) : 173 <M+H + ) 

The following compound was obtained according to B 
similar manner to that of Preparation 51 . 



35 



4- (Imidazol-l-yl)benzaldehyde 
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IR (K3r) : 1686, 1606, 1522, 1313 cm"" 1 

NMR (CDC1 3 , 5) : 7.15-8.10 (7H, m> , 10.05 (IK, s) 

APCI-MASS (m/2) : 173 (M+K + ) 

5 Preparation 53 

To a solution of methyl 5-phenyl-3- 
isoxazolecarboxylate (4.73 g) in dichldrcmethane (150 ml) 
was added dropwise diisobutylaluminum hydride (1.02M 
toluene solution 45.7 ml) at -7C°C ~ -60°C. After stirring 

10 for one hour at the same temperature, sodium fluoride (7.83 
g) and water (2.52 ml) were added thereto. The mixture was 
warmed to room temperature over 30 minutes and stirred for 
one hour. Insoluble materials were removed by filtration. 
The filtrate was evaporated in vacuo. The residue was 

15 chromatographed on silica gel (85 g, n-hexane - ethyl 

acetate (3:1)) to give 5-phenyl-3-isoxazolecarbaldehyde 
(1.94 g) . 

IR (KBr) : 3126, 1713, 1568, 1456, 1184 cm' 1 
NMR (CDCI3, 6) : 6.90 (1H, s), 7.35-7.68 (3H, m) , 
20 7.75-7.92 (2K, m) , 10.20 (1H, s) 

Preparation 54 

To the solution of 4-bromobenzaldehyde (462 mg) and I- 
methyl-4-tri~n-butylstannylpyrazole (1.1 g) was added 

25 tetrakis (triphenylphosphine)palladium(C) (67 mgr. Then the 
mixture was heated for 3 hours at 140°C. After cooling, 
the reaction mixture was diluted with toluene (6 ml) . An 
aqueous solution (5 mi) of potassium fluoride (1.74 g} was 
added to the mixture and stirred for one hour. Insoluble 

30 material was removed by filtration. The filtrate was 

washed wirh water and brine, dried over magnesium sulfate, 
and evaporated in vacuo. The residue was chromatographed 
on silica gel {4C g, eluting with n-hexane - ethyl acetate 
(1:2) J to give 4- ( l-methylpyrazol-4-yl ) benzaldehyde (427.4 

35 mg) . 
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IR (KBr) : 1693, 1605, U69, 831 on"! 
NM R(CD c l3; 6 ) : 3. 98( 3H, 7 . 57-7 . 67 ' ,2H, m) , 

7 -73 (1H, s), 7.85 (1H, „ , 7.80-7.9, f2 „ ' 
9.98 (1H, s) ' H ' Bl) ' 

5 APCI-MASS (m/2) : 187 (M+ H + ) 

Prpnar ntirn ^ 

To a solution of oxaiyl chloride (l.s ml) in 
d-chiororoethane (30 tol) was 8 hh 0 h = , . • 
10 sulfoxide ii 83 '„ solution of dimethyl 

iroxide (1.83 ml) in dichloromethane (4 ml, keeoina i-h 
temperature below -60 'C After ?n «• t keeping tne 

i.v. ll Alter 20 mxnutes, 4-foxazni-e; 

YD benzyl alcohol (2 5 a) in H4„m (oxazol-5- 

— ^ s U1£oxide ' (2 5 j; -~ ™- : «.-.-- 

temperature then stirred for one hour ,» \Y * 

dii,,..-. ■ s.irrmg for one hour, the mixture wa- 
diluted Ult „ ethyl acetate _ „ ashed „ ith ua - 

dried over magnesiu* sulfate, evaporated in vaouo. C 
residue was chromatographed on silica gel ,83 „ • 1 
with „-hexane - ethyl acetate , 1:1 „ J "J V^Io^ 
yDbenzaldehyde (2.20 g) . (cxazol-5- 
» (KBr) : 1693, 1610, 1211, 829 ^ 

»« CCDCI3. 6, : 7.5, (IK, s), 7.75-8.05 «„, m) , 

9.00 UH, s), 10.03 (1H, s) 
APCI-MASS (m/z, : 174 (M+H+j 

-To the solution of 3- ( 1H- tetrazoi-5-vl ) benzaldehvde 
d.O g) m pyridine (15 ml) was added 
triphenylchloromethane (1.76 g) at 0-5»C » p • 
stirred fo r 4 hours at room tlperature ' Tne react ion ^ 
-xture was poured into water and extracted wilh .! y 
acetate. The organic layer was washed with dil 
hydrochloric acid, water, brine, dried over magnesium 
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sulfate, evaporated in vacuo to give 3- ( 1-trityl-lK- 
tetrazol-5-yl.) benzaldehyde (2-51 g) . 

IR (KBr) : 1699, 1516, 1491, 1446, 1201 cm" 1 
NMR (DMSO-d 6 , 6) : 7.05-7.20 and 7.38-7.53 <15H, 
5 m), 7.80 (1H, dd, J=7.7, 7.7Hz), 8.05-8.14 (1H, 

m), 8.30-8.40 (1H, m) , 8.50-8.55 (1H, m) , 10.12 
<1H, s) 

Prpnaration 57 

10 The mixture of 4-f ormylbiphenyl (3.64 g) and 

cycloheptylamine (2.49 g) was heated at 120°C for 6 hours 
under nitrogen. The mixture was cooled to room temperature 
and dissolved in ethanol (30 ml) . To the solution was 
added carefully sodium borohydride (757 mg) , and the 

15 mixture was stirred at room temperature for 1 hour. The 
mixture was evaporated in vacuo and the residue was 
extracted with dichloromethane. The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 

20 chromatography on silica gel to give N-(4- 

biphenylylmethyl) cycloheptylamine (5.24 g) as a yellow oil. 
IR (Film) : 3030, 2920, 2850 cnT 1 

NMR (DMSO-d 6 , 6) : 1.3-1.9 M2H, m) , 2.5-2.7 (IK, 
m) , 3.72 (2H, s), 7.3-7.7 <9H, m) 
25 APCI-MASS (m/z) : 280 <M+H + ) 

Preparation 58 

The suspension of 4- [ 4- (dimethyl amino) phenyl ] - 
benzaldehyde (640 mg) and cycloheptylamine (643 mg) in 

30 toluene (3 mi) was stirred at 120°C-for 5 hours under 
nitrogen. The mixture was evaporated to dryness and 
dissolved in ethanol (20 ml) . To this solution was added 
sodium borohydride (107 mg) and the mixture was stirred a: 
room temperature for 1 hour. The mixture was evaporated to 

35 dryness and the residue was extracted with dichloromethane. 



WO 96/10559 

PCT/JP9S/01982 



15 



20 



25 



30 



- 63 - 

The organic layer was „ ashed ^ fcr 
magnesrum sulfate and evaporated in vacuo The J „ 
Purified oy column chromatograony on 2 , ""^ ~ 
^ Py ■ (« '^.thylamno.phenyubenzylaaine C945 

« t»rl : 3 275 , 3025. 2920 . 2850 . 2eo5> „ 

1535, 1505 cm -1 
«» «"«3. 6) : l.«- 2 .0 (12 H. 2 . 65 . 2 . 85 (1H 

7.3, (2 „. d . 7 . 45 . 7 .; 5 d ; 4H 

APCI-MASS <m/r) . 323 

p """-"-1rn aa 

The mixture of 4-phenoxybenzaldehyde ,1 98 „, ,„„ 
henzylamine a. 61 „ „a s stirred , t ■„* « »" d 

nitrogen. The mixture was oooled to room t """" 
dissolved in ethanol (2 o ml, to tn tM *«««. and 

sodium borohydride ,3,3 mgTand" e^ "a", s^reT- 
room temperature for 1 hour th- • «. stirred at 

dryness and the residue L extra " 6 ™ ted " 

- organic layer was was ;: d « »«• ^: it : r --~, e . 

- if -e and evaporated in ^ £ ™* 
Purified by column chromatography on silica 

IR (Film) : 3035, 2915, 2820, 1680, 1505 cm"! 
NMR (CDC1,, 5, • 3 78 /3>h ' , , 

3' - 3.78 (2H, s), 3.82 (2H, S ) , 6.9- 

7 -4 (14H, m) 
APCI-MASS (m/z) : 290 ( M+ H + ) 



Prenar ftrfrn fff> 

The mixture of 4-phenoxybenzaldehyde (i 98 a) M 
furfurylamine f 1.61 ff) was stirred , t 

under nitrogen. The mixture was cooled t0roo I ^ 

3S and dissolved in ethanol ,20 ml, . To th ^ " ™" 
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added sodium borohydride (378 mg) and the mixture was 
stirred at room temperature for 1 hour. The mixture was 
evaporated to dryness and the residue was extracted with 
dichloromethane. The organic layer was washed with brine, 
5 dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give N-f urf uryl-4-phenoxybenzylamine (2.51 g) . 

IR (Film) : 3060, 3035, 2920, 2830, 1590, 1505 cm" 1 
NMR (CDC1 3 , 5) : 3.76 (2H, s) , 3.80 (2H, s), 
10 6.15-6.2 (1H, m) , 6.3-6.35 (1H, m) , 6.9-7.4 (10H, 

m) 

APCI-MASS (m/z) : 280 (M+H + ) 
Preparation 61 

15 The following compounds were obtained according to 

similar manners to those of Preparation 57 , 58, 59 and 60. 

(1) N- (2-Biphenylylmethyl) -cycloheptylamine 

IR (Film) : 3060, 3020, 2935, 2910, 2850, 1460 cm' 1 
20 NMR (CDCI3, 6) : 1.2-1.8 (12K, m) , 2.4-2.6 (1H, m) , 

3.71 (2H, s), 7.2-7.5 (9H, m) 
APCI-MASS (m/z) : 280 (M+H+) 

( 2 ) N-Cycloheptyl-4-phenoxybenzylamine 

25 IR (Film) : 3030, 2920, 2850, 1590, 1505 cm" 1 

NMR (CDCI3, 6) : 1.4-2.0 (12H, m) , 2.6-2.8 (1H, 

n) , 3.75 (2H, s) , 6.9-7.4 (9K, m) 
APCI-MASS (m/z) : 296 (M+H+) 

30 (3) N-Cyclohexyl-3-phenoxybenzylamine 

IR (Film) : 3035, 2925, 2850, 1585 cm" 1 

NMR (CDCI3, 65 : 1.3-2.0 (12H, m) , 2.6-2.8 (IK, m) , 

3.75 (2H, s), 6.8-7.4 (Sr., m) 
APCI-MASS (m/z) : 296 (M+H*) 

35 
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HI N -^°^ptyl-f 2 - (4 - chlorophenyl)th . a2 
yllmethylamine 

IR (KBr ) : 2930, 2B50, 1595 a,-l 

«». 3.84 (2H , (1H , S) , 7 

7.9-8.0 (2H, ml <2H - ' 

APCI-MASS Im/z) . 321 ^j,*, 

(5, H -=^oheptyl- (2 - phenylinidaI01 . 5 
» (KBr) 3080, 292 5. 2 e55. ,S7S 

T' «•"«""••• .tota la „' br 

APCI-MASS (m /2, : 270 (M+H + ) 

(6, ^ycloheptyl-4-cp^,.,.^,,^^^ 
IR f Film) : 2925/ 2850/ 161Q/ . 525 
NMR (CDC1 3/ 5) : 1 3 _ 2 n nou 

C2„, s >, 6.3-6.4 (2H, » , 7.0-7 - , 2 H m , 
APCI-MASS (m/z) . 269 (M +H + ) 

(7) ^^eptyl-3- (pyrrol . 1 . yl)ben2ylam . ne 

(Fllm) : 2925 ' 2850, 1610, 1595, 1545 1 500 
1,4 1 " 95 {12 «< m), 2.6-2.8 MH 

r.:;zr ,2H - - - 

APCI-MASS ta/zJ : 269 ( M+ H + ) 

<*> H-Cycloh^tyl-H-^.^, 

« Cm.1 : 3305, 3135, 3100, 292 5, 2.5^^ 
1575 cm" 1 
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m), 6.55-6.6 (1H, m) , 6.65-6.7 (i H/ d, J=2.2Hz), 
8.47 (1H, d, J=5.6Hz) 
APCI-MASS (m/z) : 282 (M+H + ) 

5 (9) N-Cycloheptyl(6-phenylpyridin-3-yl)methylamine 

IR (Film) : 3030, 2910, 2850, 1560 cm -1 
NMR (CDC1 3 , 5) : 1.4-2.0 (12K, m) , 2.6-2.8 (1H, m) , 
3.83 (2H, s), 7.3-7.5 (2H, m) , 7.65-7.8 (2H, m) , 
7.95-8.05 (2H, m) , 8.61 (1H, s) 
10 APCI-MASS (m/z) : 281 (M+H + ) 

(10) N-Cycloheptyl-3-(pyrazol-3-yl)benzylamine 

IR (Film) : 3210, 2915, 2850, 1610, 1540 cm" 1 
NMR (DMSO-d 6 5) : 1.3-1.9 (12H, m) , 2.5-2.7 (1H, 

n»), 3.72 (2H, s), 6.68 (1H, d, J=2.1Hz), 7.15-7.8 
(5H, m) 

APCI-MASS (m/z) : 270 (M+H + ) 

(11) N-Cycloheptyl-4-(4-fluorophenyl)benzylamine 
20 IR (Film) : 2925, 2855, 1500 cm -1 

NMR (CDCI3, 5) : 1.4-2.0 (12H, m) , 2.65-2.85 (IK. 

3.81 (2H, s), 7.05-7.2 (2K, m) , 7.35-7.5 (6K, 



15 



25 



m) 
m) 



APCI-MASS (m/z) : 298 (M+H + ) 



(12) N-Cycloheptyl-4-(4-chlorophenyl)benzylamine 
IR (KBr) : 3030, 2925, 2855, 1485 cm -1 

NMR (CDCI3, 6) : 1.35-2.0 (12H, m) , 2.6-2.8 (1H, 
m), 3.82 (2H, s) , 7.4-7.6 (8H, m) 
30 APCI-MASS (m/z) : 314 (M+H + ) 

(13) N-Cycloheptyl-4- ( 4 -bromophenyl ) benzyl amine 
IR (KBr) : 3035, 2925, 2855, 1480 cm -1 

NMR (CDCI3, 6) : 1.3-2.0 (12H, m) , 2.6-2.8 (1H, m) , 
35 3 -81 (2K, s), 7.35-7.65 (8H, m> 
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APCI-MASS (m/z) : 36 0/ 3 58 (M+H + ) 

(14) N-Cycloheptyl-4- (4-methylphenyl) benzylamine 
IR (Film) : 3025, 2910, 2855, 1500 cm"! 
NMR (CDCI3, 5) : l. 3 - 2 .o (12H, m, , 2 . 39 (3H, s , 
2-65-2.8 (1H, m), 3.81 (2H, S)/ 7.24 (2K, d 
J=7.6Hz), 7.37 (2 H, d, J=8.3Hz), 7.4-7.6 <4H m> 
APCI-MASS (m/z) : 294 (M + H + ) 

(15) N-Cycloheptyl-4- (4-bromophenoxy, benzylamine 

IR (Film, : 3030, 2925, 2850, 1585, 1505, 1480 cm^ 

NMR (CDC1-5. 6) • i n /-i->tr > 

^3/ O) . 1.3-2.0 (12H, ni), 2.6-2.8 (1 H , m) , 

3-75 (2H, S)/ 6.8-7.0 (4H, m) , 7.25-7.5 (4H, m) 
APCI-MASS (m/z) : 376, 374 (M + H + ) 

(16, N-Cycloheptyl-4-(4- P henylthio) benzylamine 
IR (Film) : 2920, 2850, 1510 cm" 1 

NMR (CDCI3, 6, : 1.3-2.0 (12H, m, , 2.55-2.75 < 1H 

*>, 3.75 (2H, s), 7.2-7.5 (9H, m) 
APCI-MASS (m/z) : 312 (M+H + ) 

(17) N-Cycloheptyl- ( 6-ph.nyl thiopyridir.-3-yi ) methylamine 
IR (Film) : 3305, 2925, 2850, 1700, 1585, 1560 cm"* 
^ (CDCI3, 5) : 1.3-2.0 (12H, m, , 2.55-2.75 (1 H 

m), 3.71 (2H, s) , 6.87 ( iK , d, J=8 . 2Hz) , 7 . 4-7 . 7 
(6H, m) , 8.35-8.4 (1H, m) 
APCI-MASS (m/z) : 313 (M+H + ) 

(18).N-Cyclohe P tyl-4-(4-benzoylamino)benzvl a mine 

IR (Film) : 3265, 3150, 3070, 2925, 2850, 1645, 

1615, 1595, 1555 csT* . 
NMR (DMSO-d 6 , 6) : 1.3-1.9 (l 2H , m) , 2.55-2 7 fl H 
3.69 (2H, s), 7.07 (1H, d, J=7.7Hz), 7 27" 
(1H, t, J=7.7Hz>, 7.5-7.8 (5H, m) , 7.9-8.0 (2H 
m), 10.22 (1H, s) 
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APCI-MASS (m/z) : 323 (M+H+) 

(19) N-Cycloheptyl-4- (2-pyridylcarbamoyl) benzylamine 
IR (KBr ) : 3305, 2925, 2855, 1680, 1610, 1580, 

5 1535, 1505 cm" 1 

NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m) , 2.5-2.7 (1H, 
a), 3.76 (2H, s), 7.17 (1H, dd, J=6.3, 4.9Hz), 
7.45 <2H, d, J=8.2Hz), 7.98 (2H, d, J=8.2Hz), 
7.8-7.9 (1H, m) , 8.19 (1H, d, J=8.4Hz), 
10 8.35-8.4 (1H, m), 10.70 (1H, s) 

APCI-MASS (m/z) : 324 (M+H + ) 

(20) N-Cycloheptyl-4- ( 4-f luorophenoxy) benzylamine 
IR (Film) : 2925, 2855, 1505 cm" 1 

15 NMR (CDC1 3 , 5) : 1.4-2.0 (12H, m) , 2.65-2.8 (1H, m) , 

3.75 (2H, s), 6.85-7.1 (6H, m) , 7.2-7.35 {2H, m) 
APCI-MASS (m/z) : 314 (M+H+ ) 

(21) N-Cycloheptyl-4- (phenylsulf amoyl ) benzylamine 

20 NMR (DMSO-d 6 , 6) : 1.2-1.8 (12H, m) , 2.5-2.6 (1H, 

m), 3.70 (2H, s), 7.0-7.15 (3H, m) , 7.15-7.25 
(2H, m) , 7.47 (2H, d, J=8.3Hz), 7.68 <2H, d, 
J=8.3Hz) f 10.23 (1H, s) 
APCI-MASS (m/z) : 359 <M+H + ) . 

25 

(22) N-Cycloheptyl-4- (3-thienyl) benzylamine 
IR (KBr) : 2924, 1458, 1201, 775 cm" 1 

NMR (CDCI3, 6) : 1.30-1.98 (12H, m) , 2.62-2.78 (IK, 
m), 3.80 (2H, s) , 7.30-7.47 (5H, m) , 7.50-7.60 
30 (2H, m) 

APCI-MASS (m/z) : 286 (M+H + ) 

(23) N-Cycloheptyl-4- (2-thienyl) benzylamine 

IR (Neat) : 2924, 1502, 1458, 1101, 810 cm" 1 
35 NMR (CDCI3, 6) : 1.30-1.98 (12H, m) , 2.62-2.78 (IK, 
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15 



20 



25 



"';, 3 ; 7 ! ' 2H ' s '- 7 -° 7 ,ik - dd ' »•«,). 

7.22-7.40 («, m), 7.50-7.65 (2H, mi 
APCI-MASS (m/z) : 286 IM+H*) 

5 ™° hePtyl " , "' Pyra20l - 1 - yl,b ^^ 1 ^- 

IR (Neat, : 2927, 1610, 1525. 1460. 1394 c»-l 
»« (CDCI3, „ , ,.30-,,^ (12H> a " 

--- 3.31 ,2H. .,. 6.46 ,1H, t . J=2 .1 H2) . ,.3'"' 

0-1 J f' 7 - 58 - 7 - 68 m,. 7. 71 (1H , d , 

J-1.6HZ), 7.91 ,ih, c, J=2 . 1Hz ) 
APCI-MASS (m /z, . 270 (M+H+) 

<25, N-Cyclohep ty l-4-, i „ ida201 . 1 . yllbenzylanine 
(Ne "' : 292 ^ 1522, 1303. 1057 c.,-1 

r ci r 83 5 ' : 1 - 30 - 1 - 98 ,i2h - *•««••• ( ih, 

ueiH^ 1 r 7 ' 30 : 7 - 50 HH - 7 -»< «». 

(m/z) : 270 (M+H + ) 

IR (KBr) : 3277, 2924, 1572, 1443, i 1M eo , 
-CCDCl 3 5, : 1.30-2,0 U2H, m) , 2 . ( ^ 

*>< 3.78 ( 2H , s,, 3.94 (3H, S ), 7.27-7.47 (4H 

»>. 7.58 ( 1H, s) , 7 . 74 (1H/ s) (4H ' 
APCI-MASS (m/z, : 284 (M+H+) 

(Neat, : 2924, 1599, 1462, 754 cm" 1 

■J' 3.98 (2H, S ), 6.87 (1Hf df J =3 . 6H ., ? 15 

(1H. d J=3.6H 2 ,, 7.18-7.45 (3H, m , , T.Sl-ie* 
t^n, m) 

APCI-MASS (m/z, : 2 86 (M + H + , 
(28, N-Cycloheptyl-4-(o X azol-5- y i, b enzyl ai nine . 
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IR (KBr) : 2924, 1510, 1485, 1103, 822 cm" 1 
NMR (CDC1 3 , 5) : 1.30-1.98 (12H, m) , 2.60-2.80 (1H, 
m), 3.81 (2H, s), 7.33 (1H, s), 7.33-7.46 (2H, 
m) , 7.55-7.69 (2H, m) , 7.90 (1H, s) 
5 APCI-MASS (m/z) : 271 (M+H + ) 

(29) N-Cycloheptyl- (2-phenylfuran-5-yl) methyl amine 
IR (Neat) : 2924, 1545, 1456, 1020, 760 cm" 1 
NMR (CDCI3, 6) : 1.30-1.95 (12H, m) , 2.64-2.80 (1H, 
10 m) , 3.84 (2H, s) , 6.24 (1H, d, J=3 . 3Hz ) , 6 . 57 

(1H, d, J=3.3Hz), 7.17-7.45 (3H, m) , 7.58-7.72 
(2H, m) 

APCI-MASS (m/z) : 270 (M+H + ) 

15 (30) N-Cycloheptyl- (5-phenylisoxazol-3-yl) methylamine 
IR (Neat) : 2926, 2854, 1616, 1574, 1456, 1113, 
766 cm" 1 

NMR (CDCI3, 6) : 1.30-1.98 (12H, m) , 2.65-2.82 (IK, 
m) , 3.90 (2H, s) , 6.53 (1H, s), 7.34-7.53 (3K, 
20 m), 7.70-7.86 (2H, m) 

APCI-MASS (m/z) : 271 (M+H+) 

( 31 ) N-Cycloheptyl- ( 3-phenylpyrazol-5-yl ) methylamine 
IR (Neat) : 2300-3600 (br) , 1570, 1460, 1358, 

25 1026 cm" 1 

NMR (CDCI3, 5) : 1.30-1.98 (12H, m), 2.65-2.82 (1H, 

ra) , 3.92 (2H, s), 6.46 (1H, s), 7.20-7.50 (3K, 

m) , 7. 64-7.80 (2H, m) 
APCI-MASS (m/z) : 270 (M+H + ) 

30 

( 32 ) N-Cycloheptyl- ( 4-phenylthiophen-2-yl J methylamine 
IR (Neat) : 2924, 2852, 1502, 1458, 1367, 841, 

735 cm' 1 

NMR (CDCI3, 6) : 1.32-1.98 (12H, m) , 2.70-2.86 (1H, 
35 m),-4.01 (2H, s) , 7.19-7.62 (7H, m) 
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APCI-MASS (m/ 2 ) : 2B6 (M+H+) 

<33J XH" C y N Cl °"r Ptyl " 4 "' (Pyra20l - 3 - yl,ben2 ^^e 

» (Neat) : 230 0-3600 Cbr) , 15 14, 1456, 1350, 
1205 cm" 1 

T^lr ^ 1-20-1.93 (12H, m) , 2.50-2.72 

7 30 7 In (2H ' 6 -°' 7 (1H ' 

7.30-7.90 (5H, m) , 12.70-13.40 (1H hr, 

APCI-MASS (B/z) : 270 (M+H+) < 1H ' b " . 

(34) N - C y ci ^eptyl-4- ( i- rn eth y ip yra2ol _ 3 _ yl)ben2vlainin 
IR (KBr) : 2922 2fis? ,e,« benzyl amine 

^22, 2852, 1510, 1462, 1429, 1358, 
1234 cm-1 

-« 'coci a, : 1 30 . 1 98 ( 

«. 3..0 «H. .,, 3.85 (3H , s)> 6 »«' 

J-2.2H2), 7.29-7.40 I3H, m) , 7.70-7 80 rPH , 
APCI-MRSS ,„/ 2) . 284 • 0 7.80 ,2H, „ 

'35, H-Cycloheptyl-4- ri-methylpy ra z 0 l-5- vl )b e „ I y lmil „ 

» -eat, : 292 <. 28s< , , M „;-^ y J~-., 

NMR /r-nr-i J.000, 1273 cm - 1 - 

w«k (CDCI3, 6 : 1 32-1 QR m ->u 

J 1.98 fl2H, m), 2.62-2.8' MP 

»>< 3.83 (2H, s), 3.89 (3K, s), 6 . 29 (1H ' 

^1,9H 2 ), 7.33-7.46 (4H, n>) , 7.51 „„ d' 
J=1.9Hz) ' a ' 

APCI-MASS (m/ 2) . 284 (M+H+) 

(36) N-Cycloheptyl-3- a-trii-vi iu - 

- . 2 ::::^:7 H ;\trts 5 ;r i ;r- i - i - 

698 cm" 1 

«M« (CDC1,. 5, : K30-L85 U2H, m) . 2 . 62 . 2 . 7S ,„ 
-3.3 (2 , „. ,.„.,.„ (1 , h , ^ , 96 _-- 

FAB-MASS fm/z, . 51 < (M+H+) 
(37, N-Cycloheptyl-4- (ohenylcarbantoyl, benzyl amine 
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IR (KBr) : 3475, 3345, 3055, 2925, 2850, 1645, 

1600, 1525, 1505 cm" 1 
NMR (DMSO-d 6 , 5) : 1.3-1.9 (12H, m), 2.5-2.65 (1H, 
m), 3.78 (2H, s) , 7.09 (1H, t, J=7.3Hz), 7.35 
5 (2H, s), 7.48 (2H, d, J=3.2Kz), 7.78 (2K, d, 

J=7.5H2), 7.90 (2H, d, J=8.2Hz), 10.20 (1H, s) 
APCI-MASS (m/z) : 323 <M+K + ) 

(38) N-Cycloheptyl-4- (phenylsulfonylamino) benzylamine 
10 ir (KBr) : 3130, 3015, 2930, 2855, 1610, 1570, 

1505 cm" 1 

NMR .(DMSO-d 6 , 6) : 1.2-1.8 (12K, m) , 2.5-2.6 (1H, 
m) , 3.58 (2H, s) , 6.99 (2H, d, J=8.5Hz>, 7.16 
(2H, d, J=8.5Hz), 7.45-7.6 (3H, m) , 7.65-7.75 
15 (2H, m) 

APCI-MASS (m/z) : 359 (M+H + ) 

p rfra raHnn 62 

The mixture of 4-f ormyl-2- (4-chlorophenyl ) thiazole 
20 (2.24 g) and benzylamine (2.14 g) was stirred at 120°C 

under nitrogen for 5 hours. The mixture was cooled to room 
temperature and dissolved in ethanol (30 ml). To this 
solution was added sodium borohydride (378 mg) and the 
mixture was stirred at room temperature for 1.1 hours. The 
25 mixture was evaporated to dryness and the residue was 
extracted with di chlorome thane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography to give N-benzyl- [2- (4-chlorophenyl) thiazoi- 
30 4-yl]methylamine (3.22 g) . 

IR (Film) : 3060, 3030, 2915, 2835, 1495 cm -1 
NMR (DMS0-d 6 , 6) : 2.64 (IK, br s) , 3.67 (2K, s), 

3.78 (2H, S), 7.2-7.4 (5K, m> , 7.52 <1H, s), 7.5- 
7.6 <2H, m), 7.9-8.0 (2H, m) 
35 APCI-MASS (m/z) : 315 (M+H + ) 
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The mixture of 3-bromomethylbiphenyl (6.58 g) and 
cycloheptylamine (6.03 g) was stirred at 120»C for 3 5 
hours under nitrogen. The mixture was cooled to room 
temperature, and the mixture of dichloromethane and water 
were added thereto. The separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give N- (3-biphenylylmethyl ) - 
cycloheptylamine (4.49 g) as an orange oil. 

IR (Film) : 3060, 3030, 2920, 2850, 1460 cm"! 
NMR (CDC1 3 , 6) : 1.4-2.0 (12H, m, , 2.7-2.85 (1H, 

m), 3.85 <2H, s), 7.3-7.7 (9H, m) 
APCI-MASS {m/z) : 280 (M+H + ) 

The following compounds were obtained according to 
similar manners to those of Preparations 62 and 63. 

(1) N -Cycloheptyl-4-(pyridin-3-yl)ben 2 ylamine 

NMR (CDCI3, 5) : 1.3-1.9 (12H, m) , 2.9-3.05 (1H, 
m), 7.3-7.6 (5H, m) , 7.8-7.9 (1H, m) , 8.5-8.6 
(1H, m), 8.8-8.85 (1H, m) 
APCI-MASS (m/z) : 281 (M+H + ) 

12) N-Cycloheptyl-4- (pyridin-2-yl) benzylamine 

IR (Film) : 3050, 3005, 2920, 2850, 1585, 1565 cm"! 
NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m) , 2.6-2.7 (1H, 

m), 3.74 (2H, s), 7.25-7.5 (3H, m) , ., 7. 8-8.1 (4H, 
m), 8.6-8.7 (1H, m) 
APCI-MASS (m/z) : 281 (M+H + ) 

(3) N-Cycloheptyl-4- (4-benzoyl) benzylamine 

IR (Film) : 3050, 2925, 2850, 1655, 1605 cm -1 

NMR (CDCI3, 5) : 1.4-2.0 (12H, m, , 2.6-2.8 < iH , m)., 
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3.87 (2H, s), 7.4-7.65 (5H, m) , 7.75-7.9 (4H, m) 
APCI-MASS (m/z) : 308 (M+H + ) 

Preparation 65 

5 To a solution of 3- (2-methylthiazol-4-yl ) - 

benzylamine-hydrochloride (2.41 g) in a mixture of 
dichloromethane (30 ml) and water (10 ml) was added 5N 
sodium hydroxide aqueous solution and adjusted to pH 9-10. 
The separated organic layer was washed with brine, dried 
10 over magnesium sulfate and evaporated in vacuo. To the 
residual oil was added cycloheptanone (1.6B g) and the 
mixture was stirred at 120°C under nitrogen. The mixture 
was cooled to room temperature and dissolved in ethanol (30 
ml). To this solution was added sodium borohydride (378 
15 rag) and the mixture was stirred at room temperature for 2.5 
hours. The mixture was evaporated to dryness and the 
residue was extracted with dichloromethane- The organic 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
20 column chromatogaphy on silica gel to give N-cycloheptyl-3- 
(2-methylthiazol-4-yl) benzylamine (2.07 g) as a yellow oil. 
IR (Film) : 3380, 2915, 2855, 1455 cm" 1 
NMR (CDC1 3 , 5) : 1.30-2.0 (12H, m) , 2.7-2.85 (1H, 
m) , 2.76 (3H, s), 3.82 (2H, s), 7.32 (1H, s), 
25 7.25-7.4 (2H, mj , 7.75-7.9 (2H, m) 

APCI-MASS (m/z) : 301 (M+H + ) 

Preparation 66 

To a suspension of N-cycloheptyl-4- ( 4- 

30 benzoyl) benzylamine (1.87 g) in ethylene glycol (10 ml) 
were added potassium hydroxide (511 mg) and hydrazine 
monohydrate (1.95 g) , and the mixture was stirred at 150°C 
for 5 hours and at 200°C for 4 hours. The mixture was 
poured into a mixture of dichloromethane and ice water, and 

35 the separated organic layer was washed with water and 
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brine, dried over magnesium sulfate and evaporated in 
vacuo The residue was purified by column chromatography 

2 T " give N - c -^ptvi- 4 - (4 - ben .y«W-L. 

g) as an orange oil. 
5 IR (Film) : 3025, 2905, 2850, 1510 cm"! 

NMR (CDC1-,, 6) : l 4-2 o n?H -> ^ 

3' 1.4 2.0 (12H, m), 2.6-2.8 (1H, m) , 

3.74 (2H, s>, 3.96 (2H, s, , 7.1-7.4 (9 „, m) 

APCI-MASS (m/z) : 294 (M+H + ) 

To a solution of 3- (pyrazol-3-yl , benzaldehyde (4 33 a, 
xn pyridine (20 ml) was added trityl chloride p ?J 
under ice cooling. The mixture was stirred £er 3Q 
and then warmed to room temperature. After stirring for 3 
hours at the same temperature, the reaction mixture was 
poured into ice agueous hydrochloric acid, extracted with 
ethyl acetate. The organic layer was washed with wate. and 
brine, dried over magnesium sulfate, and evaporated in 
vacuo The residue was purified by column chromatography 

on Sill gel (eluting with n _ hexane _ ^ aceta ^ y 

to gave 3-(l-tritylpyrazol-3-yl)benzaldehyd e (9.26 g) 
IR (KBr) : 3477, 3060, 3030, 1697, 160 1, 1 491 
1444 cm" 1 

NMR (DMSO-d 6 , 6) : 6.93 (1H, d, J=2.5Hz), 7 ,-7 5 

(16H, m>, 7.63 (1H, dd, J-7.7, 7.7Hz), 7.85 (IF 
d, J=7.7HZ), 8.08 (IK, d, J-7.7Hz), 8.25 ,1H. s> 
10.04 (IK, s) 

The mixture of 3- (l-trityl P yrazol-3-yl )b enzaldehvd e 
(15.31 g, and benzyiamine (7.91 g, was stirred at 1? 0 - C to ~ 
5 hours under nitrogen. The mixture was cooled to roon, * 
temperature and dissolved in ethanol (120 ml). t g . his 
solution was added carefully sodium borohydride ,1.40 g, at 
room temperature and the mixture was stirred for 2 hours 
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The mixture was concentrated in vacuo and to the residue 
were added dichloromethane and ice water. The separated 
organic layer was washed with brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
5 by column chromatography on silica gel to give N-benzyl-3- 
(l-tritylpyrazol-3-yl) benzylamine (12.18 g) as an amorphous 
solid. 

IR (KBr) : 3059, 3028, 1599, 1493 cm" 1 
NMR (DMSO-d 6 , 6) : 3.65-3.75 <4K, m) , 6.77 (1H, d, 
10 J=2.5Hz), 7.05-7.45 (18H, m) , 7.55-7.75 (2H, m) 

Preparation 69 

To a suspension of N-benzyl-3- ( l-tritylpyrazol-3- 
yl) benzylamine (8.60 g) in anisole (17.2 ml) was added 

15 trif luoroacetic acid (34.4 ml) at room temperature and the 
mixture was stirred at.80°C for 3.5 hours. The mixture was 
concentrated in vacuo and the residue was pulverized with 
diisopropyl ether. The powder was collected by filtration, 
washed with diisopropyl ether and dried in vacuo to give N- 

20 benzyl-3- (pyrazol-3-yl ) benzylamine bis ( trif iuoroacetate) 
(7.35 g) . 

IR (KBr) : 3059, 3005, 1669, 1510, 1489 cm" 1 
NMR (DMSO-d 6 , 6) : 4.2-4.3 (4H, m> , 6.70-6.75 (IK, 
m) , 7.1-7.6 (7H, m) , 7.75-8.0 (3K, mi 

25 

Preparation 70 

To a solution of 2, 4-dichloro-6-methyl-3-nitropyridine 
(30.33 g) in acetonitrile (100 ml) was added dropwise 
sodium methoxide (28W methanol solution) {85.1 ml) ar 5°C, 

30 and the mixture was stirred at 80°C for 6 hours. The 
mixture was cooled and poured into a mixture cf ethyl 
acetate and ice water. The separated organic layer was 
washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 

35 column chromatography on silica gel to give 2, 4-dimethoxy- 
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15 



» CKBr, : 3093, 3035, 3005, 2960, 2868, 1601, 1581 
1531 on -1 

NMR (DMS0-d 6 , 5) : 2 44 I3R .r i 

6' ^.44 (3H, s), 3.92 and 3.94 (6H, 

s x 2), 6.97 (1H, S ) 
APCI-MASS (m/2) : 199 ( M +H + ) 

To a solution of 2, 4-dimethoxy-6-methyl-3- 

aooTr'" I' 8 ' 1 9> ^ 1 ' 4 ~ d ~ < 20 ° **> and-,nethanol 
(100 ml, was added 101 palladia, on carbon (14 g) under 
nitr d the mixture hydrogenated under g atmosDher 

of ; e th f 4 ; 5 urs - paiiadiu * ° n ^ ^ ^ ered 

off and the filtrate was evaporated in vacuo. The residue 
was purified by column chromatQgraphy ^ 

3-a nii no-2,4-di 1 nethoxy-6- m ethylp y ridine (23. 41 g) as an 
orange oil. y ' s an 

IR (Film) : 3458, 3373, 2945, 2856, 1605 cm"* 

NMR (DMSO-d,-, 5) • 5 5|! „ u 

a 6 , o; . 2.26 (3H, s) , 3.79 and 3.82 ( 6* 

s x 2), 3.96 (2H, br s, , 6.52 (1 H , S ) 

APCI-MASS (m/2) : 169 ( M +H + ) 

To a solution of 3-amino-2, 4-bis (methyl thio) -6- 

Tdld Tr rf dine (? - 90 ^ 10 dichl — thane (160 ml) was 
added N^-d.methylaniline (5.73 g, at 5'C, followed by 
dropwise addition of phenyl chloroformate (6.78 g, ~ he 
mixture was warmed to room temperature and stirred 'at "4 
30 hours. To the mixture were added ice water (60 ml, and 6V 
hydrochloric acid (10 ml), and the separated organ Caver 
was washed with brine, dried over magnesium sulfate and 

ZZTl in IT 0 ' rSSidUe ™^i-d, and the 

crystal was collected by filtration, washed with 

dusopropyl ether and dried in vacuo to give 3- 
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phenoxycarbonylamino-2, 4-bis (methyl thio) -6-methylpyridine 
(10.46 g) . 

IR (KBr) : 3410, 3228, 3196, 3145, 3003, 2926, 1732, 
1591, 1556, 1537 cm' 1 
5 NMR (DMS0-d 6 , 6) : 2.45 (6H, s) , 2.46 (3H, s), 6.94 

(IK, s), 7.0-7.5 (5H, m) , 9.48 (1H, br s) 
APCI-MASS (m/2) : .321 (M+H+) 

Preparation 73 

10 To a solution of 2, 4, 6-trif luoroaniline (883 mg) and 

N,N-dimethylaniline (0.91 ml) in methylene chloride (18 ml) 
was added phenyl chlorof ormate (0.83 ml) and the mixture 
was stirred at room temperature for 4 hours. The reaction 
mixture was washed with IN-hydrochloric acid (three times), 
15 water, aqueous sodium bicarbonate, water, and brine. The 
organic layer was dried over magnesium sulfate and 
evaporated in vacuo. The resulting solid was collected and 
washed with n-hexane to give phenyl N- ( 2,4,6- 
trif luorophenyl ) carbamate (1.46 g) . 
20 IR (KBr) : 3253, 1749, 1722, 1538, 1240, 1200 cm*" 1 

NMR (CDC1 3 , 5) : 6.26 (1H, br s) , 6.70-6.86 (2K, m) , 

7.10-7.46 (5H, m) 
APCI-MASS (m/z) : 268 (M+H+) 

25 Preparation 74 

To a solution of 3-amino-2, 4-dimethoxy-6- 
methyipyridine (23.40 g) in dichloromethane (200 ml) was 
added N, N-dimethylaniline (20.23 g) , followed by dropwise 
addition of phenyl chlorof ormate (23.94 g) at 5°C. The 

30 mixture was warmed to room temperature and stirred for 3 
hours. The resulting precipitates were collected by 
filtration, washed with dichloromethane and diisopropyl 
ether, and dried in vacuo to give 2, 4-dimethoxy-6-methyl-3- 
phenoxycarbonylaminopyridine (21.95 g) as a white crystal. 

35 IR (KBr) : 3408, 3251, 3147, 3064, 2983, 2947, 2860, 
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1713, 1593, 1497 cm" 1 
NMR (DMSO-d 6 , 6, : 2.38 (3H, s, , 3.85 ,6H, s, , 

6-72 (1H, s), 7.05-7.3 (3H, m) , 7. 35-7^5 <2H, 
8.83 (1H, br) 
APCI-MASS (m/z) : 289 (M+H + , 

A mixture of 4- (4-bromophenoxy,ber.zaldehyde (10 o g, 
and benzylamine (5.42 g, was stirred at 120«G for 4 hours 
After cooling to room temperature, the resulting solid was 
suspended in ethanol (150 ml,. To the suspension was added 
carefully sodium borohydride (1.36 g, , and the mixture was 
stored at room temperature for 2 hours. The mixture was 
evaporated in vacuo and the residue was extracted with 
15 methylene chloride. The organic layer was washed with 

water, brine, dried over magnesium sulfate, and evaoorated 
in vacuo. The residue was purified bv column 
chromatography on silica gel (250 g, eluting with methvle~e 
chxoride - methanol (20:1); to give N-benzyl-*- (4- 
bromophenoxy, benzylamine (11.51 g, as a Da ie yellow oi i 

IK (Near, : 3061, 3028, 2700-3000 (br, , i608, 1583, 

1504, 1481, 1240 cm" 1 
NMR rCDCl 3 , 6) : 3.79 (2H, s, , 3.82 (2H, s , , 
6.80-7.00 (4H, m,, 7.20-7. 5C (9H, m, 
25 APCI-MASS (m/z, : 368, 370 (M+IT; 

The mixture of 3- (l-tritylpyrazol-3-yl ,benzaldehyde 
(9.18 g, and cycloheptylamine (3.75 g> was stirred at 1?- C 
for 4 hours. The mixture was cooled to room temperature 
and dissolved in ethanol (120 ml,. To this solution was 
added sodium borohydride (836 mg) and the mixture was 
stirred at room temperature for 2 hours. The mixture was 
evaporated in vacuo and extracted with methylene chloride 
The organic layer was washed with water and brine, d^ied 
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over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
(eluting with methylene chloride - methanol (40:1 to 10:1)) 
to give N-cycloheptyl-3- (l-tritylpyrazol-3-yl) benzylamine 
5 (7.92 g) . 

NMR (DMSO-d 6/ 6) : 1.20-1.90 (12K, m) , 2.50-2.70 (IK, 
m), 3.69 (2H, s), 6.77 (1H, d, J=2.5Hz), 7.05- 
7.50 (12H, m), 7.55-7.65 (1H, m) , 7.71 (1H, s) 

APCI-MASS (m/z) : 512 (M+H + ) 

10 

Preparation 77 

To a suspension of 3-amino-2, 4, 6- 
trimethylpyridine -hydrochloride (5.18 g) in 1,2- 
dichloroethane (120 ml) was added diisopropylethylamine 

15 (19.39 g) at room temperature, followed by addition of 

phenyl chlorof ormate (7.05 g) . The mixture was refluxed 
for 10 hours under nitrogen. The mixture was cooled and 
poured into ice water. The separated organic layer was 
washed with brine, dried over magnesium sulfate and 

20 evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 3- 

phenoxycarbonylamino-2, 4, 6-trimethyl pyridine as a crude 
orange oil (3.17 g), 

IR (KBr) : 3275, 2924, 1740, 1713, 1605, 1550 cm" 1 
25 NMR (DMSO-d 6 , 6) : 2.22 (3H, s) , 2.39 ( 6H, s), 7.01 

(1H, s), 7.2-7.6 (5H, m) , 9.42 (IK, brs) 
APCI-MASS (m/z) : 257 (M+H + ) 

Preparation ?9 

30 To a suspension of 4-chloro-6-methyl-2-methylthio-3- 

nitropyridine (16.0 g) in a mixture of 1,4-dioxane (200 ml) 
and methanol (50 ml) was added Raney-Nickel (NDT-90; 
trademark: Kawaken fine chemicals) (ca. 30 g) under 
nitrogen, and the mixture was hydrogenared under 

35 atomospheric pressure for 3 hours. Raney-Nickel was 
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filtered off and the filtrate was evaporated in vacuo The 
residue was purified by colon* chro.atograohy "on s "ca 
to give 3-aminc-2-chloro-6- * 9 ^ 

(12.8 6 g) as an orange oil. 



30 



35 



" '"£1 c»-l 424 ' 3322 ' 2922 ' 17 ° 7 ' 1S06 - 15?0 - 

(2ri, brs), 6.98 (1H, s) 
APCZ-MASS (m/z) : 191, 189 {K+ „+, 

^ a . SOlUti ° n ° f 3 --ino-4-chloro-6- m ethyl- 2 - 
methylth.opyridine (12.75 g, i„ dichloro.ethane coo «l, 
was added N, N-dimethyl aniline (6.00 ff) « 5 - c , f ^ ' 
dropwxse addition of phenyichloroforznate (7.-1 ffJ Z * 

-ute hydrochloric acid^ ^1, ~ ~ 

sulfate and evaporated in vacuo. The residue was 

triturated with diisopropyi ether and collected b v 

Titration, washed with diisopropyi ether and d^ied «- 

vacuo under phosphorus pentoxide to give 2-chloro-6^th-- 

^-.ethylthio-a-phenoxycarbonyla.inopyridine (9.58 g) 
a <KBr, : 3 194. 2924/ ^ 157 J ' 

KMR (DMSO-d 6 , 5, : 2.29 <3H, S) , 2 . 5o (3H , „ ^ 
6-7-6.85 <3H, m), 6.98 Q H , „ , 7. 1-7.25 ' 
9-35 (1H, brs) ' *' ' 

at 5 "c W " t a h dded ^«- b utyl di „et hylsilyl chloride i6 5i 
at 5 c. and the mixture was stirred at rear, temperature ^ 
3 hours. The fixture wss poured into e mixture of ethy 
acetate and ice water, and -he seoar.t.* 

-ne separated organic layer was 
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washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 1-tert- 
butyldimethylsilyloxy-3,5-di-tert-butyl-4-hydroxybenzene 

(13.91 g) as a white solid. 

IR (KBr) : 3651, 2958, 2929, 2858, 1601, 1470 cm" 1 
MMR (CDC1 3 , 6! : 0.18 (6K, s) , 0.91 <9H, s) , 

1.41 (18H, s), 6.73 (2K, s) 
APCI-MASS (m/z) : 336 <M + ) 



Preparation 81 

To a suspension of sodium hydride (60% oil dispersion) 
(1.65 g) in N, N-dimethylf ormamide (100 ml) was added 
dropwise a solution of l-tert-butyldimethylsilyloxy-3, 5-di- 
15 tert-butyl-4-hydroxybenzene (13.89 g) in N,N- 

dimethy If ormamide (70 ml) ai 5°C, and the mixture was 
stirred at the same temperature for 1 hour. To the 
resulting solution was added chloromethyi methyl ether 
(4.99 g) at 5°C and the mixture was stirred at room 
20 temperature for 5 hours. The mixture was poured into a 

mixture of ethyl acetate and ice water, and the separated 
organic layer was washed with water and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1- 
25 tert-butyidimethylsilyloxy-3, 5-di-tert-butyl-4-methoxy 
methoxybenzene (13.49 g) as a yellow solid. 

IR (KBr) : 2962, 2929, 2897, 2860, 1597 cm" 1 

NMR (CDCI3, 6) : 0.19 (6H, s) , 0.9S (9K, s) , 1.41. 

(18H, s), 3.62 (3H, s), 4.36 (2K, s) , 6.72 <2H, 

30 s) 

AFCI-MASS (m/z) : 331 (M+H + ) 

Preparation 82 

To a solution of l-tert-butyldimethylsilyloxy-3, 5-di- 
35 tert-butyi-4-methoxymethoxybenzene (13.42 g) in 
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tetrahydrofuran (20 ml, was added 1 .0M solution of 
tetrahutylammonium fluoride (38.8.1, at room temperature 
and the mixture was stirred at the same temoeratu^e for 2 
hours. The mixture was poured into a mixture of ethyl 
acetate and ice water and the separated organic layer was 

: d Shed W±th Water ^ brin *' ^ — magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 3,5-di-tert- 
10 bUty \- 4 -^ thOX ^ eth -^enol (9.43 g> as a yellow crystal> 
IR (KBr, : 3369, 3012, 2958, 2910, 2870, 2779, 1610 
1589 cm" 1 

"MR (CDC1 3 , 5, : 1.42 (18H, s, , 3.63 (3H, s, , 

4.87 (2H, s), 6.74 (2H, s) 

15 Prepar ftt -j nn 0 ^ 

To a solution o( l-( 4 -flooroph.no«y,- 4 - nitrobTO2ene 

carbon ,50! '*T 105 •»««"«- 

unler t 7 <9 - 16 — hydrogenated 

20 Zu J Pr " 5Ure " IOOm for 3 hours. 

Palxadiu*, on carbon was filtered off and washed with 

tetrahydrofuran. The filtrate was evaporated in vacuo and 
the residue was purified by column chromatography on s-lica 
gel to give 4- (4-fluorophenoxy, aniline ,16.27 g, as , ~ 
powder. y 5 a red 

25 IR (KBr> •* 345 °' 3395 ' 33 25, 3230, 3070 3045, 3020, 

1635, 1490 cm" 1 

NHR fCDCl 3 . 5, : 6.65-6.75 (2H, m, , 6.8-7.05 ( 6H , B) 
APCI-MASS (m/z) .- 204. (M+H + ) 

30 Prpn a r-=, rirn fl1 

To a solution of 3- (4-fluorophenoxy) benzyl alcohol 
(-3-97 g, ln chloroform (50 ml) was added activated 
manganese dioxide (15.82 g) and the mixture was refluxed 
for 4.5 hours. Manganese dioxide was filtered off and the 
filtrate was evaporated in vacuo to give crude 3- (4- 



35 
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fluorophenoxy)benzaldehyde (3.81 g) as a yellow oil. 

IR (Film) : 3074, 2837, 2819, 2731, 1701, 1585, 1502, 

1481, 1450 cm" 1 * 
NMR <DMS0-d 6 , 6) : 7.1-7.45 (6H, m) , 7.55-7.75 (2H, 
5 m), 9.98 UH, s) 

Preparation 85 

To a suspension of lithium aluminum hydride (5.69 g) 
in tetrahydrofuran (300 ml) was added dropwise a solution 

10 of 4- (4-f luorophenoxy) benzonitrile {21.32 g) in 

tetrahydrofuran (2 00 ml) at 5°C, and the mixture was 
stirred at room temperature for 4 hours. To the mixture 
was added sodium fluoride (16.80 g) , followed by dropwise 
addition of cold water (5.41 g) and the mixture was stirred 

15 at room temperature for 45 minutes. The insoluble 
materials were filtered off and washed with 
tetrahydrofuran. The filtrate was evaporated in vacuo. and 
the residue was purified by column chromatography on silica 
gel to give 4- (4-f luorophenoxy) benzylamine (21.39 g) as a 

20 yellow oil. 

IR (KBr) : 3352, 3269, 3043, 2864, 1645, 1606, 
1495 cm" 1 

NMR (DMSO-d 6 , 5) : 3.69 (2H, s) , 6.9-7.4 (8H, m) 
APCI-MASS (m/z) :201 <M+H + -NH 3 ) 



25 

Preparation 86 

To a solution of phenyl chlorof ormate (31.2 g) in 1,2- 
dichloroethane (250 ml) was added dropwise absolution of 
3-amino-2, 4, 6-trimethylpyridine (22.62 g) in 1,2- 

30 dichloroethane (120 ml) at 100°C, and the mixture was 

refluxed for 1 hour under nitrogen. The mixture was cooled 
to room temperature and added dropwise a mixture of ethyl 
acetate (2 (?) and tetrahydrofuran (10. The precipitates 
were collected by filtration, washed with ethyl acetate and 

35 diisopropyl ether and dried in vacuo over phosphorus 
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pentoxide to give 2, 4, 6-trimethyl-3- 

Phenoxycarbonylaminopyridine-hydrochloride (48 84 a) 
IR (KBr) : 3413, 1741, 1645, 1541, 1483 «-l 
NMR (DMSO-d 6 , 5, : 2.49 (3H, s, , 2.69 (6K, s) 

7-2-7.5 (5H, m), 7.65-7.75 (1H, m , , 9 . 63 and 
10.20 (total 1H, br s) 
APCI-MASS (m/2) : 257 (M+H+-HCI) 

Prpn; "- a rif?n 

To a solution of 5-amino-4, 6-bis (methvlthio) -2- 
methylpyrimidine (4.10 g, in dichloromethane (80 ml) was 
added N , N -dimethylaniline (2.96 g) at 5'C, followed by 
dropwxse addition of phenyl chloro folate (3.51 g) The 
»xxture was stirred at roo, temperature for 2 hours under 

acid mlXtUre W3Shed WUh dilute hydrochloric 

a=xd and brine, dried over magnesium sulfate an, evaoora.ed 
,n vacuo. The residue was triturated with diisooropyl 
ether collected by filtration, washed with diisopropy. 
ethe d dried in vacuQ ^ 4/6 . bis(methyithi J_ y ;_ 

methyx-5- P henoxycarbonylaminopyrimidine (5 74 g , 

IR (KBr) : 3217, 3005, 2924, 1711, 1595, 1485c,-: 
NMR (DMSO-d 6 , 5, : 2.49 (6H, s,, 2.59 (3H, s >, 

7-0-7.5 (5H, m>, 9.21 and 9.69 (total 1H, s) 
APCI-MASS (m/2) : 32 2 (M+H + ) 

Prpnar a |-j rn po 

To a solution of 2- (3-bromophenyl) -1, 3-dioxoiane 
(-0.42 g) and triisopropoxyborane (25. 1^ g, in 
tetrahydrofuran (350 ml) was added dropwise n-bucyin thiu. 
U.7GH hexane solution, 78.8 ml) ac -72'C over 2-hour" S 
under nitrogen. The mixture was warmed to room temperature 
and stirred for 21 hours. The mixture was poured into a 
■uctur. of ethyl acetate and dilute hydrochloric acid and 
the separated organic layer was washed with water and ' 
brine, dried over magnesium sulfate and evaporated in 
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vacuo. The residue was purified by column chromatography 
on silica gel to give crude dihydroxy- (3-f oriaylphenyl) - 
borane (14 .S3 g) . 

IR (KBr) : 3354, 234C, 1678, 1603, 1561 cm" 1 
5 NMR <DMSO-d 6 , 6) : 7.55-7.7 (IK, m), 7.8-8.15 (2H, 

n) , 8.33 (2H, s), 10.03 C1H, s) 

p rf >pp^ation 89 

To a suspension of 4-bromo-l-tri tylpyrazole (18.96 g) 
10 and crude dihydroxy- {3- formyiphenyl) borane (14.6 g) in 

toluene (400 ml) were added powdered potassium carbonate 
(10.10 g) and tetrakis (triphenylphosphine) palladium (C) 
(2.81 g), and the mixture was refluxed for 6 hours. The 
mixture was poured into a mixture of ethyl acetate and ice 
15 water, and the separated organic layer was washed with 
brine, dried over magnesium sulfate and evaporated- in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 3- ( l-tritylpyrazol-4-yl ) benzaldehyde 
(2.65 g) as a yellow solid. 
2 c IR (KBr) : 3C57, 3024, 2812, 2727, 1699, 1603, 

158 5 cm" 1 

NMR (DMSO-d 6 , 6) : 7.0-7.15 (5H, m) , 7.35-7.5 (ICK, 
m), 7.7-7.85 (2H, m) , 7.97 (1H, d, J«7.7Hz), 8.1 
(1H, d, J=7.7Hz), 8.31 (1H, s) , 10.13 (IK, s) 

2 5 

Prpparation 90 

To a solution of 3-bromobenzaldehyde (1.25 g) and 
l-methyl-4-tri-n-butylstanniopyrazole (3.0 g) was added 
tetrakis (triphenylphosphine) palladium (0) (234 mg) . Then 

30 the mixture was heated for 4 hours at 14 0°C. After 

cooling, the reaction mixture was diluted with toluene {16 
ml) . An aqueous solution (14 ml) of potassium fluoride 
(4.7 g) was added to the mixture and stirred for one hour. 
Insoluble material was filtered off. The filtrate was 

35 washed with water and brine, dried over magnesium sulfate, 
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on s Uca gel ,«o g , <luting WIth n . hMMe _ » P - 

. «.*,, to gi v e 3-u-»eth ylpyr a, oi -«- yl)benIaldehyde 

5 ^l meat ' 1 29 " 3 ' 2618 ' 168S ' 1608 ' 123 °- »"« an-1 

NMR (CDCl,, 5) • -a Qo , cm 

3 , 6) . 3.98 (3H, s) , 7.47-7.58 "(1H, m) , 

7.65-7.78 <3H, m, , 7.83 (1H, s> , 7.93-7.98 (1H 
m>, 10.04 (1H, s) ' 
APCI-MASS (m/z) : i 8 7 (M+H + ) 

10 

EcfiparaUfli. °] 

To a solution of 3- [ <E> -3-dimethylaminopropenoyl 1 - 

TZTT e - <8 g> in acetic acid < 80 ^ — " 

-ethylhydraxxne (2.23 »l, . The mixture was 

soT ^ r m temPeratUre - T ° "—ion was a"! 5N - 
sodxu, hydroxide aqueous solution ±n order 5N 

ice cooling and extracted with ethyl acetate. The organic 
layer w as washed with ^ ^ 

solution, water, brine, dried over magnesia sulfate 

;i;:: rated in vacu °- After «™ OR sili ;- gel 

(eluting with dichloroaethane-inethanol) , 3 -(i- 
methylpyrazol-3-yl)ben 2 onitrile (4.45 g, and 3 _ (1 
■-thylpyr«zol-5-yl, b .„, oaltrll . (2 . 09 g) ^ ^ 



25 



30 



3- ( l-Methyl P yrazol-3-yl ) benzonitrile; 
mp : 97-98"C 

■» (KBD : 3115, 2935, 2220, 1602, 1471, , 352 
124 6 cm -1 

NMR ICDC1 5, : 3.97 ( 3H, .,. 6 . 56 flH , ^ 

7.37-7.60 (3H, m) , 7.95-8.10 <2H, aJ 
APCI-MASS (m/z) ; i 8 4 (M+H+) 

3- (l-Methylpyrazol-5-ylj benzonitrile; 
mp : 95-97 "C 

IR (KBr) : 3066, 2951, 2231, 1475, 1416, 1335 , 
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1236 cm 1 

NMR (CDC1 3 , 6) : 3.92 <3H, s) , 6,37 (1h', d, J=1.5Hz) / 

7.50-7.75 (5H, m) 
APCI-MASS (m/z) : 184 (M+lT) 

5 

Preparation 92 

A mixture of 3- (bromoacetyl) benzonitrile (38.2 g) and 
formamide (190 ml) was heated for 30 minutes at 185°C and 
cooled to room temperature. The mixture was poured into 

10 saturated sodium bicarbonate solution (400 ml) and 

extracted with ethyl acetate (1.8 «) . The organic layer 
was washed with water and brine, dried over magnesium 
sulfate. After evaporation to 200 ml, the resulting 
precipitate was collected by filtration, washed with ethyl 

15 acetate - isopropyl ether (2:1) to give 3- ( imidazol-4- 
yl) benzonitrile (13.3 g) . 
mp : 190-191°C 

IR (KBr) : 2250-3240 (br) , 2224, 1606, 1477, 1333, 
1070, 970, 824, 789 cm" 1 
20 NMR (DMSO-d 6 , 6) : 7.50-7.68 (2H, m) , 7.70-7.87 (2H, 

m), 8.05-8.20 (2H, m) , 12.32 (1H, br) 
APCI-MASS (m/z) : 170 (M+H*) 

Preparation 93 

25 To a solution of methyl 4-f ormylbenzoate (5.0 g) in 

ethanol (50 ml) was added sodium borohydride (576 mg) 
- - carefully at 0-5°C and stirred for 30 minutes. The mixture 
was poured into water and extracted with dichloromethane . 
The organic layer was washed with water and brine, dried 
30 over magnesium sulfate, evaporated in vacuo tc give methyl 
4-hydroxymethylbenzoate (5.06 g) . 

IR (KBr) : 2750-3670 (br) , 1722, 1614, 1437, 1286, 

1111, 1047, 1016, 756 cm' 1 
NMR (CDC1 3 , 5) : 1.89 (1H, t, J=5.9Hz), 3.92 (3H, s), 
35 4.77 (2H, d, J=5.9Hz), 7.37-7.50 (2K, m) , 7.97- 
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8-10 (2H, m) 
APCI-MASS (m/z) : 167 (M+H + ) 

' 5 - a, I 03 SOlUti ° n ° f roeth ^ ^roxymethylbenzoate (5 o 
g) and imidazole (4 l rt > i„ m xi • 

was add.* - ! ! N 'N-*Lmethyiformamide (25 ml, 

was added tert-butyldimethylsilyi chloride (4 77 a) 
carefully at 0-5'c and stirred for 2 hours at room 

10 T7 B T Ure ' reaCti ° n roiXtUre WaS Poured into 0 IV 

10 hydrochloric acid (100 ml, and extracted with ethyl 

acetate. The organic layer was washed with water and 
brine, dried over magnesium sulfate, evaporated in vacuo to 
Is™' 1 ''^"^^^^^^^^^ethy^henzoa:: 

15 IR (Neat, : 2954, 2859, 1724, 1464, 1281, 1107, 

841 cm"l 

NMR (CDC1 3 , 5) : 0.11 (6H, s, , 0.95 (9H, s, , 39, 

(3H, «>. 4.79 (2K, s, , 7.34-7.44 (2K, m, , 7.95- 
8-05 (2H, m) 
20 APCI-MASS (m/z, ; 281 ( M+H + , 

Prenar^fi^ pc 

math ^ 1XtUre ° f mSthyl ^^-butyldimethylsilyloxy- 
me th yl, b enzoate (1. 0 g) and hydrazine monohydrate (0.87 ml, 
xn ethanol (0.8 ml, was refluxed for one hour. After 
cooling to room temperature, the reaction mixture was 



25 



30 



35 



Poured into water and extracted with ethyl acetate The 
organic layer was washed with water and brine, dried over 
magnesium sulfate, evaporated in vacuo to give [4-,te~t- 
butyldimethylsilyl oxym ethyl, benzoyl] hydrazine (1 0 o, " 
mp : 83-85*^ " 

IR (KBr, : 3273 (br, , 2954, 2858, 1662, 1599, 1539, 

1335, 1254, 1093, 841 cn -i 
NMR <DMSO-d 6 , 6, : 0.08 <6H, s, , 0.91 (9H, s), 4 47 
(2H, s), 4.75 (2H, s, , 7.30-7.40 ( 2H , m) , 7.75- 
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7.85 (2H, m) , 9.72 (1H, s) 
APCI-MASS (m/z) : 281 (M+H+ ) 

Preparation 96 

5 To a mixture of [4- ( tert-butyldimethylsilyloxymethyl ) - 

benzoyl] hydrazine (8.0 g) and ethyl 

acetimidate-hydrochloride (4.24 g) in ethanol (160 ml) was 
added triethylamine (4.8 ml) at room temperature and 
stirred for 30 minutes. The reaction mixture was 

10 evaporated in vacuo. Then the residue was dissolved in 

ethyl acetate (120 ml), washed with water and brine. The 
organic layer was dried over magnesium sulfate, evaporated 
in vacuo. And the residue was heated for 10 minutes at 
200°C, cooled to room temperature, chromatographed on 

15 silica gel (200 g, eluting with n-hexane - ethyl acetate 
(2:1)) to give 2- [4- (tert-butyldimethylsilylo.xymethyl ) - 
phenyl] -5-methyl-l, 3, 4-oxadiazole (6.35 g) . 
mp : 62-65°C 

IR (KBr) : 2956, 2933, 2897, 2860, 1576, 1502, 1257, 
20 1086, 843 cuT 1 

NMR (DMSO-d 6 , 5) : 0.10 <6H, s>, 0.92 (9K, s) , 2.58 
OH," s), 4.80 (2K, S), 7.45-7.55 <2K, mi, 7.90- 
8.00 (2H, m) 
APCI-MASS (m/z) : 305 (M+H + ) 

25 

Preparation 97 

To a solution of 2- [ 4- (tert-butyldimethylsilyioxy- 
methyl) phenyl] -5-methyl-l, 3, 4-oxadiazole (2.0 g) in 
methanol (20 ml) was added IN hydrochloric acid (13 ml) 

30 dropwise at 0-5°C and stirred for one hour. The reaction 

mixture was recooled to 0-5°C, and sodium bicarbonate (1.15 
g) was added thereto carefully. The mixture was extracted 
with dichloromethane, washed with water and brine, dried 
over magnesium sulfate, evaporated in vacuo. The resulting 

35 precipitate was collected by filtration and washed with 
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n-hexane to give 2- (4-hydroxymethylphenyi , -5-met-h , „ 
oxadiazole (0.75 g) . y *' '-methyl- (l, 3 , 4- 

I* (».) : 33,3 (brl , 2e77 , 

1257, 1053, 833, 725 -* 16 ' 
NMB IDM SO-d 6 . a, = 2.58 ,3„, , «. M ( ,„ 

*). 7.87-7.57 ,2H, n| ' 2H - 
APCI-MASS (a/z) : 191 

' Prgr,a^» r j f , n n a 

A mixture of 2- [4- (t.rt-butyldla.thvl.1 , „, „ 

«i. -i) »ea ted f „ 2 drops at • 9 ;; t t b ; 00 T ine 

room temperature rt€r cooling to 

phe„ y l 1 -5- Beth : I -;J:;^^t^T hylsiiyloxymethyl, - 

-'^/^-tnazole (5.04 g) . 

mp : 90-91 °C 

IR <KBrl : ill 9 - 2885 - 285< - is — • 

1255, noi, 1005, 835 cm"! 
NMR (CDC1-,, 6) • o na /w , ~ 

3H, s , 4.77 (2H, s) , 5.16 (2H , s; . , 6 
<2H, m), 7.27-7.55 (7 H , m) 
APCI-MASS (m/z) : 394 ( M+ H + ) 

?rer>arar<n>| oa 

Tc the solution of M-cycloheptyi-4- (4 ho n , e 

2. -t-azoi-3-yi )benzylamine p f ; 0 - 0 4 ( r: e y h m r thyi_ 

r ed h Paiiadiuin Biack (5c ° •» - f25 

<-25 ml) . Th e mixture was stirred fo- 4 5 ho „ 
room temperature. Pa i iadium Black _ ^ ^ - th. 
^tratipn. The filtrate was basified with i N S L ■ 
hydroxide aqueous solution under ice coo 1 ' 
in vacuo to drvness Th. , -°°^ng and evaporated 

j j . . - eSS> The residue was diluted with 

-chloromethane-methanoi ,5:1,, dried over magnesL 
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sulfate, evaporated in vacuo. After chromatography on 
silica gel (15 g, eluting with dichloromethane-methanol 
(4:1) ) N-cycloheptyl-4- (5-methyl-4H-l, 2, 4-triazol-3- 
yDbenzylamine (219.6 mg) was isolated. 
5 IR (KBr ) : 2500-3700 <br; , 2926, 2854, 1564, 1453, 

1099 cm" 1 

NMR (CDC1 3 , 5) : 1.30-2.00 (12H, m) , 2.48 (3H, s) , 
2.65-2.80 (1H, m), 3.83 (2H, s) , 4.60-5.15 (2H, 
br), 7.30-7.40 (2H, m) , 7.90-8.00 (2H, m) 
10 APCI-MASS £lti/z) : 285 (M+H + > 

Preparation 100 

To the solution of 3- (lH-tetrazol-5-yl ) benzaldehyde 
(600 mg) in N, N-dimethylf ormamide (6 mi) was added sodium 
' 15 hydride (60== oil suspension, 138 mg) at 0-5°C. After 

stirring for 15 minutes, to the mixture was added methyl 
iodide (0.43 ml ) . The solution was stirred for 3 hours a 
room temperature, then stirred for 30 minutes at 40°C. Th 
reaction mixture was poured into water and extracted with 

20 ethyl acetate, washed with water and brine, dried over 
magnesium sulfate, evaporated in vacuo. After 
chromatography on silica gel (25 g, eluting with n-hexane 
ethyl acetate (1:1), 3- (2-methyi-2H-tetrazol-5- 
yl) benzaldehyde (510.7 mg) and 3- ( 1-methyl- lH-tetrazoi-5- 

25 yl> benzaldehyde (81.6 mg) was obtained. 

3- (2-Methyl-2H-tetrazol-5-yl) benzaldehyde 
mp : 98-99°C 

IR (KBr) : 3072, 2839, 1691, 1587, 1520, 1443 cm -1 
30 NMR (DMSO-d 6 , 6) : 4.47 (3H, s), 7.81 (1H, dd, J-7 . 

7.7Hz), 8.05-8.10 (1H, m) , 8.33-8.40 (IK, m) , 
8.55-8.58 (1H, m) , 10.14 <1H, s) 
APCI-MASS (m/z) : 189 (M+H + ) 

35 3- ( l-Methyi-lH-tetrazol-5-yl ) benzaldehyde 
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IR (KEr ) : i 699 , 1608/ 1535/ ^ ^ 

NMR (DMSO-d fi , 5) :• 4 99 ran •« -> * 

• 6 ' 4 — < 3H - s " 7.8.7 (1H, dd, J=7.7, 

7.7Hz,, 8.13-8.25 (2H, mV, 8.38-8.40 (1H, a) , 
10.14 (1H, S ) 
APCI-MASS (m/2) : 189 (M+H + ) 

Preparation in] 

iH-1 l\Tj°T i0n ° f 4 - flUOr ° b — ^^yde (3.0 g , and 
-s iL: !: 2 ^2 * 09, to »^^*y"o.Wd. 
was h T/T aSS1Xm Carb ° nate <4 '° ^ • Then the mixture 
was heated for one hour at 120'c. After cooling, the 

reaction fixture was diluted with ethyi acetate (300 ml, 
washed with water, brine, dried over magnesium sulfate and 
evaporated in vacuo. The resulting solid was collected and 
washed with diisopropyl ether to give <- UH-1, 2 , 4- J azo f 
l-yl)benzaldehyde (1.95 g) . *_iazo_ 
mp : 147-148°C 

IR (KBrJ : 3130, 2856, 1709, 1603, 1518, 1441 
1275 cm" 2 

NMR (CDC1 3 , 5) : 7.88-8.01 (2H, m) , 8.01-8.14 (2K 
™. 8.16 (1H, s,, 8.70 (1H, s), 10.07 (1H . s) ' 
APCI-MASS (m/z) : 174 (M+H + ) 

pr «"» r fltirn 1?? 

To a solution of 4-f luorobenzaldehyde (5.0 g, and i«- 
1,2,3-triazole (3.33 g, i„ N,N-dimethvlformamide (50 .1," 
was added potassium carbonate (6.68 g, . Then the ^ 
was heated for one hour at 120'c. After cooling, the" ' 
reaction mixture was diluted with ethyl acetate (300 .1, 
washed with water, brine , dried over MflM . lum 
evaporated to about 50 mi in vacuo. The resu^nc 
Precipitate was collected by filtration, washed with n- 
hexane to give 4- ,i H -l, 2, 3-triazol-l-yi ) benzaldehvde " l3 .* t 
g.. The mother liquid was evaporated to about 10 ra j <* ' 
35 vacuo. The resulting precipitate was also colleccea Z che 



25 



30 



_ PCT/JP95/01982 
WO 96/10559 



- 94 - 

similar procedure as mentioned above to give 4-(2H-I,2,3- 
triazol-2-yl) benzaldehyde (297 mg) . 

4- < 1H-1, 2, 3-Triazol-l-yl)benzaldehyde 
5 IR (KBr) : 3138, 3116, 2845, 1695, 16C3, 1516, 1419, 

1389 cm" 1 

NMR (CDC1 3 , 5) : 7.91 (1H, s) , 7.93-8.11 (4H, m) , 

8.12 (1H, s), 10.09 (1H, s) 
APCI-MASS (m/z) : 174 (M+H + > 

10 

4- (2H-1, 2, 3-TriazoI-2-yl> benzaldehyde 

IR (KBr) : 3114, 3084, 2715, 1699, 1603, 1508, 1408, 
1383 cm" 1 

NMR (CDCI3, 6) : 7.89 (2H, s) , 7.95-8.06 (2H, m) , 
15 8.23-8.33 (2H, m) , 10.06 (1H, s) 

APCI-MASS (m/z) : 174 (M+H + ) 

Preparation 103 

To a solution of 4-f luorobenzaldehyde (6.21 g) in 

20 N, N-dimethylf ormamide (100 ml) were added 

li-methylpiperazine (6.01 g) and powdered potassium 
carbonate (8.29 g) , and the mixture was stirred at 150°C 
for 4.5 hours under nitrogen. The mixture was poured into 
a mixture of ethyl acetate and ice water, and the separated 

25 organic layer was washed with water and brine, dried over 

magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 4- 
( 4-methylpiperazin-l-yl) benzaldehyde (5.31 g) as a yellow 
solid. 

30 IR (KBr) : 2935, 2840, 2790, 2750, 169C, 1600, 156C, 

1520 cm" 1 

NMR (DMSO-d 6 , 5) : 2.22 (3H, s), 2.4-2.5 (4H, m) , 
3.35-3.45 (4H, m) , 7.04 (2H, d, J=8.8Hz), 7. 70 
(2H, d, J=8.8Hz), 9.71 (IK, s) 
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Prepare m ^ 

To a solution of 4-bromoaniline (6.88 g, ' in pyridine 
(20 ml) was added dropwise methanesulfonyl chloride (4 58 
g) at S-c and the mixture was stirred at 5-c for 1.5 hours 
and at room temperature for 1.5 hours: The mixture was 
poured into a mixture of ethyl acetate and dilute 
hydrochloric acid and the insoluble materials were filtered 
off. The filtrate was separated and the organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 
crystal was collected by filtration,, washed with 
dxisopropyl ether and dried to give 4-bromo-N- 
methylsulfonylaniline (8.30 g) . 

IR (KBr) : 3290, 1490cm" 1 

NMR (DMS0-d 6 , 6, : 3.00 (3H, s), 7.16 (2H, d, 

J-8.7H2), 7.52 (2H, d, J=8 . 7 H 2, , 9 . 92 (1H, br) 

To a suspension of N-methyl-N-methoxy-4- 

sulfamoylbenzamide (3.53 g) and benzoic- acid (l 95 g) ^ 

d.chloromethane (100 ml) were added 4-dimethylaminopyrIdire 

d.9o g) and l-(3-dimethylaminoDrooyl)-3-ethyl 

carbodiimide-hydrochloride (3.07 g ) at room temperature and 

the mixture was stirred at the same temperature for 18 

hours. The mixture was washed with water and brine, dried 

over magnesium sulfate and evaporated in vacuo. The 

residue was purified by column chromatography or. sUica gel 

to give N-methyl-N-methoxy 4- (N-benzoylsulf amoyl) benzamide 
(1.35 g) . 

30 IR (KBr) : 307 2, 2970, 2937, 1649, 1597, 1560, 

1544 cm" 1 

NMR (DMSO-d c , 5) 3 on /•»» - , , - , , „ 

"6' °> • (3h, s), 3.o5 (3H, s), 7.35- 

7-5 (3hYm), 7.68 (2H, d, J=8.2Hz), 7.85-7.95 

(2H, m), 7.96 (2H, d, j=8.2Hz) 

35 APCI-MASS (m/z) : 349 (M +H + ) 
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Preparation 106 

To a suspension of 4-cyanobenzaldehyde (2 6.23 g) was 
added carefully sodium borohydride (3.78 g) at room 
temperature, and the mixture was stirred at the same 
5 temperature for 2 hours. The mixture was evaporated in 

vacuo and the residue was extracted with dichlorome thane . 
The organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo to give crude 
4-cyanobenzyl alcohol (24.97 g) as an oil. 
10 IR (Film) : 3419, 2916, 2875, 2229, 1610 cm" 1 

NMR (CDC1 3 , 5) : 2.07 (1H, br) , 4.79 (2H, br s), 7.48 

(2H, d, J=8.1Hz), 7.65 (2H, d, J«8.1Hz) 
APCI-MASS (m/z) : 134 (M+H + ) 

15 Preparation 107 

To a solution of 4-cyanobenzyl alcohol (24.96 g) in 
N,N-dimethylformamide (100 ml) were added imidazole (16.0 
g) and tert-butyldimethylsilyl chloride (31.0 g) at room 
temperature and the mixture was stirred for 2 hours. The 
. 20 mixture was poured into a mixture of ethyl acetate and ice 
water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4-(tert- 
25 butyldimethylsilyloxymethyDbenzonitrile (40.78 g) as an 
oil. 

IR (Film) : 2954, 2429, 2885, 2858, 2229, 1610 cm"* 1 
NMR (CDCI3, 6) : 0.11 (6H, s) , 0.95 (9H, s) , 4.79 
(2H, s), 7.43 (2H, d, J=8.3Hz), 7.63 (2H, d, 
30 J=8.3Hz) 

APCI-MASS (m/z) : 248 (M+H+) 



35 



Preparation 108 

To a solution of n-butyllithium (1.71M hexane 
solution, 58.5 ml) in diethyl ether (150 ml) was added 
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aropwxse 3-bromopyridine (15.8 g) at 5'C, and the mixture 
was stirred at 5'C for an hour. The mixture was cooled to 

60*C and a solution of 4- { tert-butyldimethvlsiiyl- 
oxymethyDbenzonitriie (19.79- g, in diethyl ether (80 r-i) 
was added dropwise over 1.2 hours under nitroge- -r he 
mixture was gradually warmed to room temperature and 
stirred at the same temperature for additional 2 hou-s 
The mixture was poured into a mixture of ethvl acetate and 
dilute hydrochloric acid, and the separated organic laye^ 
was washed with water and brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was our^ed 
by column chromatography on silica gel to cive 3- [*(4-te>-t- 

butyldimethylsilyloxymethyl)ben 2 oyl]pyridine (4.96 a) as a 
red oil . " 

IR (Film) : 3034, 2954, 2930, 2835, 2856, 1660,. 1606, 

1585, 1537 cm" 1 
NMR (CDC1 3 , 6) : 0.16 (6H, s) , 0.99 (9H, s) , 4.87 
(2H, s), 7.50 (2H, d, J=7.6Hz), 7. 83 (2H, d, 
J=7.6Kz), 7.4-7.5 (1H, m) , 8.1-9.2 (1H, m) , 8.6- 
8.9 (IK, n), 8.99 (1H, d, J=2 . 1Hz ) 
APCI-MASS (m/z) :328 (M+H + j 

PrenarpHn^ ] no 

To a suspension of 3- [ (4-tert-butyldimethvlsilyloxv- 
methyl) benzoyl) pyridine (4.94 g) in ethylene glycol (4o"m>) 
were added potassium hydroxide (1.27 g) and hydra-ir- 
hydrate (4.84 g) and the mixture was stirred at ISO'c fo- > 
hours and at 200'c for 4 hours. The mixture was ooured 
into a mixture of ethyl acetate and ice water, and the 
separated organic layer was washed with water and brine 
dried over magnesium sulfate and evaporated in vacuo T h- 
residue was purified by column chromatography on silica ge^ 
to give 4- (3-pyridylmethyl) benzyl alcohol (1.26 g> £s tn 
orange oil. 

IR (Film) : 3323, 3030, 2920, 2868, 1579, 1549, 
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1514 cm"* 1 

NMR (CDCI3, 6) : 1.85 (IK, br) , 3.97 <2K, s), 4.67 

(2H, s) , 7.15-7.5 (6K, m) , 8.45-8.55 (2H, m) 
APCI-MASS (m/z) : 2CC (M+H*i 

. 5 ■ 

Prpparation 110 

To a solution of 4- (3-pyridylmethyl) benzyl alcohol 
(1.26 g) in chloroform (30 mi) was activated manganese 
dioxide (5.50 g) and the mixture was refluxec for 2 hours. 
10 Manganese dioxide was removed off and the filtrate was 

evaporated in vacuo and the residue was purified by column 
chromatography on silica gel zo give 4- (3-pyridylmethyl) - 
benzaldehyde (1.09 g) as an orange cii. 

IR (Film) : 3029, 2989, 2910, 2831, 2738, 1697, 1599, 
15 1510 cm" 1 

NMR (CDCI3, 8) : 4.07 (2H f s), 7.24 (IK, dd, J=7.8, 
4.8Kz), 7.35 (2H, d, J=8.1Hz), 7.47 (IE, dd, 
J=7.8, 1.4Hz), 7.83 (2H, d, J«8.1Hz), 6.49 (1H, 
d, J-1.4HZ), 8.51 (1H, s), 9.99 (1H, s) 
20 APCI-MAS5 (m/z) : 198 (M+K + ) 

Prpparation 111 

To a solution of l-ethoxycarbonyl-4-diethyiphosphono- 
1,4-dihydropyridine (34.71 g) in tetrahydrof uran (200 ml) 

25 was added dropwise n-butyllithium (1.71M hexane solution, 
70.2 ml) at -6C°C over 30 minutes under nitrogen, and the 
mixture was stirred at -60°C for 40 minutes. To this 
solution was added dropwise a solution of 4-cyanobenzyi 
bromide (27.40 g) in tetrahydrof uran (80 ml) at -60°C and 

30 the mixture was gradually warmed to room temperature and 
stirred for 21 hours. The mixture was poured into a 
mixture of ethyl acetate and dilute hydrochloric acid, and 
the separated organic layer was washed with water and 
brine, dried over magnesium sulfate and evaporated in 

35 vacuo. The residue was purified by column chromatography on 
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silica gel to give l-ethoxycarbonyi-4- (4-cvanofaenzy! , -4. 

diethylphosphono-l >4 -dihydropyridine (47.10 g, as a crude 
red oil. 

I* (Film, : 3053, 2891, 2933, 2908, 2227, 1723, 1683 

1626, 1606 cm" 1 
NMR (CDCI3, 5) : 1.2-1.4 (9H, m) , 3.06 (2H, d, 
J=7.6Hz), 4.1-4.3 (6K, m) , 4.7-4.9 (2H, m) , 
7.65-7.9 (2H, m, , 7.22 (2K, d, J=8.2Hz>, 7.55 
(2H, d, J=8.2Hz, 
APCI-MASS (m/z, : 405 (M+H + ) 

Prepara< -irn lip 

To a solution of l-ethoxycarbonyi-4- (4-cyanobenzvl, -4- 
diethvlphosphono-l,4-dihydropyridine (42.10 g, ir . 
dichloromethane (350 ml) was added dro P w> se 
diisobutylaluminum hydride (1.01M toluene solution, 515 ml) 
at -60'C over 55 minutes and the mixture was stirred a^ - 
60 C for 1.5 hours. The mixture was gradually warmed to 
5 C and stirred at 5«c for 1.5 hours. To the mixture were 
adaed sodium fluoride (87.34 g) and water (28.11 g, arc ^he 
ir.rxr.ure was stirred at room temperature for an hou^ tk s 
insoluble materials were filtered off and washed wi^r "** 
dichloromethane. The filtrate was evaporated i„ vacuo and 
the residue was dissolved in tetrahydrof uran (2C0 ^) - 
thrs solution was added 6N hydrochloric acid (30 mM fird 
the mixture was stirred at room temperature for 3 hcu-s 
The mixture was adjusted to pH ca . 8 bv addition o* <tt " 
sodxum hydroxide and extracted with dichloromethane * h - 
organic layer was washed with water and brine, d-ied ov- 
nagnesium sulfate and evaporated in vacuo. The residue^ 
puriried by column chromatography on silica gel to g<ve 
4-(4-p yr i d ylmethyl,benzaldehyde (4.62 g) as a red oil 

IR (Film) : 3381, 3053, 3030, 2924, 2831, 2738^1697, 

1606, 1576 cm" 1 
NMR (CDCI3, 5) : 4.08 (2H, s) , 7.1-7.2 (ZK, a , , 



ro 



was 
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7.3-7.45 (2H, in), 7.8-7.9 (2K, m) , 8.5-8.6 (2H, 
m), 10.00 (IK, s) 

Preparation 113 
5 To a solution of pyrazole (1.67 g) in 

N r N-dimethylf ormaitiide (30 ml) was added sodium hydride (601 
oil suspension, 950 mg) at 0-5°C. After stirring for 30 
minutes, to the mixture was added a solution of 
4-bromomethylbenzonitrile (4.0 g) in N, N-dimethylf ormamide 

10 (10 ml) dropwise under ice cooling, and the mixture was 
stirred for two hours at room temperature. The reaction 
mixture was diluted with ethyl acetate (240 ml), washed 
with water and brine, dried over magnesium sulfate, 
evaporated in vacuo. The residue was chromatographed on 

15 silica gel (100 g, eluting with n-hexane - ethyl acetate 

(1:1)) to give 4- (pyrazol-l-ylmethyl) benzonitrile (3.49 g) . 
mp : 80-81°C 

IR (KBr) : 3055, 2958, 2229, 1610, 1510, 1446, 1392, 
1275 cm* 1 

20 NMR (CDC1 3 , 5) : 5.39 (2H, s), 6.33 (1H, dd, J=2.i, 

2.1Hz), 7.18-7.30 (2H, m) , 7.44 (1H, d, J=2.1Hz), 
7.55-7.70 (3H, m) 
APCI-MASS (m/z) : 184 (M+H + ) 

2 5 Preparation 114 

To a solution of imidazole (1.67 g) in 
N, N-dimethylf ormamide (30 ml) was added sodium hydride (60- 
oil suspension, 950 mg) at 0-5°C. After stirring for 30 
minutes, to the mixture was added a solution of 

30 4-bromomethylbenzonitrile (4.0 g) in N, N-dimethylf ormamide 
(10 ml) dropwise under ice cooling, and the mixture was . 
stirred for two hours at room temperature. The reaction 
mixture was diluted with ethyl acetate (240 ml), washed 
with water and brine, dried over magnesium sulfate, 

35 evaporated in vacuo. The residue was chromatographed on 
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silica ,el ,100 „ elutinc, with dichlorcaethane - methanol 
«».». to *iv.<Mi^dazol-l- y l m eth y l ) be„aonitril. 

n (KBr) : 3057 , 2229 , 1608 , 151C _ 

1074, 731 cm" 1 

-« coci,. a, : (2 „, .,, 6 . 90 (1H> s) _ ? i< 

APCI-MASS (m/z) . 184 (M+H+) 
Preparation LL5 

acid ,10.0 g, ln aethanol (100 mU mtm - 



1» strrred at root temperature for 35 minutea. Tha „ ixtU ra 
was avaporatad in vacuo and dried thoroughly ThHol 
salt was auapandad in petroleum athar ,60 „l 1* ° , 

IT";™'' 3 " ~ 3dded - - "aT 

starred at rooir. temperature for 16 hours Th* - 

« avaporatad in vacuo and tha raaidua waa^ad" o T" 

petroleum athar ,200 ml,. The inaolubia materials were 

filtered off and tha filtrate was avaporatad in vacuo" 

" Ve 3 ' f- di -"—«yl-,- hy dro )(y hanro yl chloride t l l I, 
as a yellow solid. g) 

" » (KBr) : 3554, 29l4 , 2956 , 1736# ^ ^ ^ 

To a solution of sodium azide ,4.61 g, iri ,,„ 

ao : : wa v dded dropuise * s — - ■* >■ -i-t^w" 

' a O :1.c n2 o°v y ar C 3 h 0 Oride ' 12 ' 72 " * 

5- ' for , sT ° lnUt "' ^ ^ mi " Ure •"««■ at 

- for 1.5 hours. Tha mixture was axtractad with ethV 

acetate, and tha organic l, y ar was waahad with br'ine ^ed 
35 ^'--V*" «"«. and avaporatad in vacuo. To ha 
residue was added n-hexan. ,60 ml, and the insoluble 
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materials were filtered off. The filtrate was evaporated 
in vacuo to give 3, 5-di-tert-butyl-4-hydroxybenzoyl azide 
(1.49 g) as a yellow solid. 

IR (KBr) : 3593, 2966, 2912, 2873, 2141, 1668, 
5 1599 cm" 1 

Preparation 11? 

A suspension of 3, 5-di-tert-butyl-4-hydroxybenzoyl 
azide (1.49 g) in benzene (30 mi) was refluxed for an hour 
10 under nitrogen. To the mixture was added tert-butanol 
(4.01 g) and the mixture was refluxed for 3 hours. The 
mixture was evaporated in vacuo and the residue was 
purified by column chromatography on silica gel to give 
N-tert-butoxycarbonyl-3, 5-di-tert-butyl-4-hydroxyaniline 
15 (1.17 g) as a white solid. 

IR (KBr) : 3647, 3331, 2958, 2913, 2873, 1693, 1606, 
1547 cm" 1 

NMR (DMSO-d 6 , 5) : 1.34 (1BH, s) , 1.44 (9H, s) , 6.60 
(1H, s), 7.22 (2H, s), 8.84 (1H, br s) 

20 

Preparation 119 

To a solution of N-tert-butoxycarbonyl-3, 5-di-tert- 
butyl-4-hydroxyaniline (3.97 g) in ethyl acetate (60 mi) 
and ethanol (15 ml) was added 4N hydrochloric acid in ethyl 
25 acetate (30.8 ml) and the mixture was stirred at room 

temperature for 24 hours. The mixture was evaporated in 
vacuo and the residue was triturated with diisopropyl 
ether. The powder was collected by filtration, washed with 
diisopropyl ether and dried in vacuo to give 3,5-di-tert- 
30 butyl-4-hydroxyaniline-hydrochloride (2.85 g) . 

IR (KBr) : 2966, 2912, 2873, 2590, 1581, 1512 cnT 1 
NMR (DMSO-d 6 , 5) : 1.38 (18K, s), 7.12 (2H, s), 

7.34 (IK, s) , 9.83 (2H, br s) 



35 
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Prpna rfitirn LIS 



20 



25 



30 



To a suspension of 4-formylbenzoic acid t\ « > 
^te rt . butyl . 4 . hydroxyaniiine hydroch ™ ( 1 8 6 / ^ 3 3- 

l-hydroxybenzotriazole n 44 „, ■ ^ 9) and 

was added 3- ,3-dimeth^ " dlChloro ^t:han e (60 ml, 

(1.71 ff , at ro ! "^^^^^^-^^"rbodiin.ide 
v x 9' a t room temoeraturA an ^ 4-u 

stirred at the same i-!! resulting solution was 

-as washed XZltZTlT ** " ^ "" 
-fat. and evaporated^ ^ ^" ~ 
by column chromatography on , tU c. «V" T T 



3624, 3286, 2958, 2912, 2872, 1703, 
1606, 1547 cb-1 ' i645 ' 

aTil 6 ; 6) : 2 - 43 (l8H < sj ' «•» f^H, d, 

J-5.1HZ), 7.09 (2H, d, J=5.1Hz,, 7.12 (2H 
(1H, s), 10.19 UH, s) ' 
APCI-MASS (m/z, . 354 (M+H+) 



35 



To a suspension of 4-formvlbenzoic acid n * , • 
dichloromethane ,;><i " (7 - 5 5) in 

etnane (25 ml) were added thionyi chloric Q 

9) and N,N-dixneth y if ormaniide (365 rag) £t ^ (11 ' S 

and the mixture was refluxed f„ . f temperature, 

The mixture was ev Dora " ^ 

give crude MoavIT f " ~"° "* ***** Vacuo to 
powder. f °^ lb -zoyl chloride (8.53 g , as a whUe 

» CKBr, : 3066, 2856, 1745, 169i . 1576 , 15Q4 ^ 

EtscaiaLlaa in 

To a solution of 4-fluoroanili„e (5 0 ol a „H 
trieth yl a»i„e „ in dichloro»eth,ne <6 

Portion„ise «.„ yta!oyl chloride .^'J 
the mixture was stirred af ™™ - nd 
- »i«ure was ^J^Z^^Z 'Z^T' 
^nesiu. sulfate and evaporated in vacuo. '.TllZll was 
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crystallized from hexane - ethyl acetate (3:1) and 
collected by filtration, washed with hexane - ethyl acetate 
(3:1) and dried in vacuo to give 4- [N- ( 4- f luorophenyl ) - 
carbamoyl ] benzaldehyde (4.58 g) . 
5 IR (KBr ) : 3356, 2872/1703, 1651, 1606, 1537, 

1514 cm" 1 

NMR (DMSO-d 6 , 6) : 7.15-7.3 (2H, m) , 7.8-7.9 (2H, m) , 
8.06 (2H, d, J=8.4Hz), 8.14 <2H, d, J=8.4Hz), 
10.12 (1H, s), 10.53 (IK, br s) 
10 AP CI -MASS (m/z) : 244 (M+H + ) 

Preparation 122 

To a suspension of sodium hydride (60* oil dispersion, 
464 mg) in N, N-dimethylf ormamide (50 ml) was added dropwise 

15 a solution of 4- [N- (4- fluorophenyl) carbamoyl ] benzaldehyde 
(2.63 g) in N, N-dimethylf ormamide (40 ml) at 5°C under 
nitrogen, and the mixture was stirred at room temperature 
for an hour. To the mixture was added methyl iodide (3.29 
g) , and the mixture was stirred at room temperature for 3 

20 hours. The mixture was poured into a mixture of ethyl 
acetate and ice water. The separated organic layer was 
washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 4-[N-(4- 

25 f luorophenyl) -N-methyicarbamoyl ] benzaldehyde (2.24 g) as an 
orange oil. 

IR (Film) : 3068, 2981, 2939, 2839, 2737, 1703, 1639, 

1608, 1571, 1510 cm" 1 
NMR' (DMSO-d 6 , 6) : 3.37 (3H, s), 7.05-7.2 (2H, m) , 
30 7.25-7.35 (2H, m) , 7.46 (2H, d, J=8.1Hz), 7.77 

(2H, d, J=8.1Hz), 9.93 <1H, s) 
APCI-MASS (m/z) : 258 (M+H + ) 

Prpparation 123 

35 To a solution of 1 , 4-bis (hydroxymethyl ) benzene (25.72 
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g) in N,N-dimethylformamide (300 ml) were added imidazole 

(15.21 g) and tert-butyldimethylsilyl chloride (28.06 g) at 

room temperature, and the mixture was stirred for 10 hours 

The mixture was poured into a mixture of ethvl acetate and 

5 ice water, and the separated organic layer was washed with 

water and brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 

chromatography on silica gel to give 4-(tert- 

butyldimethylsilyloxymethyl) benzyl alcohol (27.89 g) as an 
10 oil. 

IR (Film) : 3352, 2954, 2931, 2887, 2858, 1541, 1514, 
1466 cm -1 

NMR (DMSO-d 6 , 5) : 0.07 (6H, s) , 0.90 (9H, s) , 4.47 
(2H, d, J=5.7Hz), 4.68 (2H, s), 5.10 (IK, t, 
15 J=5.7Hz), 7.2-7.3 (4H, m) 

PfPnarafj^ L2J 

To a solution of 4- (tert-butyidimethylsilyloxymethyl ) - 
benzyl alcohol (27.86 g) in chloroform (300 ml) was added 
20 activated manganese dioxide (47.98 g) and the mixture was 

refluxed for 3.5 hours. Manganese dioxide was filtered off 
and the filtrate was evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 4- 

(tert-butyldimethyisilyloxymethyl)benzaldehyde (26.86 g) as 
25 a pale yellow oil. 

IR (Film) : 2955, 2931, 2889, 2858, 2731, 1703, 

1608, 1578, 1541 cm" 1 
NMR (DMSO-d 6 , 5) : 0.10 (6H, s) , 0.92 (9K, s), 4.82 
(2H, s), 7.53 (2H, d, J-8.2Hz) / 7.89 (2H, d, 
J=8.2Hz), 9.99 (1H, s) 



30 



35 



Prepararjpn ] ? c 

To a solution of N-cycloheptyl-4- (tert- 
butyldimethylsilyloxymethyDbenzylamine (53.74 g) in 
methanol (250 ml) was added dropwise cone, hydrochloric 
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acid (38.6 ml) at 5°C, and the mixture was stirred at room 
temperature for 3 hours. The mixture was evaporated in 
vacuo and the residue was pulverized with tetrahydrof uran 
and ethyl acetate. The powder was collected by filtration, 
5 washed with ethyl acetate and tetrahydrof uran and ethyl 
acetate (1:1) » and dried in vacuo under phosphorus 
pentoxide to give N-cycloheptyl-4- 
hydroxymethylbenzylamine-hydrochloride (37.92 g) . 

IR (KBr ) : 3294, 2927, 2858, 2791, 1578, 1541, 1514, 
10 1456 cm" 1 

NMR (DMS0-d 6 , 5) : 1.4-2.2 (12H, m) , 3.05-3.25 (1H, 
m>, 4.12 (2H, S), 4.52 (2H, d, J=5.7Hz), 5.27 
(1H, t, J=5.7Hz), 7.36 (2H, d, J=8.0Hz), 7.48 
(2H, d, J=8.0Hz), 8.7-8.9 (IK, br) 
15 APCI-MASS (m/z) : 234 (M+H+-HC1) 

Preparation 126 

To a suspension of N-cycloheptyl-4- 
hydroxymethylbenzylamine-hydrochloride (37.9 g) in 

20 chloroform (400 ml) were added activated manganese dioxide 
(60.86 g) and triethylamine (14.21 g) , and the mixture was 
refluxed for 4 hours. Manganese dioxide was filtered off 
and the filtrate was washed with water and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 

25 residue was purified by column chromatography on silica gel 
to give N-cycloheptyl-4-f ormyibenzylamine (18.27 g) as a 
yellow oil. 

IR (Film) : 3051, 2924, 2854, 2731, 1701, 1606, 1576, 
1468 cm" 1 

30 NMR (DMS0-d 6 , 5) : 1.3-1.9 (12H, m) , 2.0-2.2 (1H, 

br), 2.5-2.7 (1H, m) , 3.77 <2H, s) , 7.56 (2H, d, 
J=8.1Hz), 7.85 (2H, d, J=8.1Hz), 9.97 (1H, s) 
APCI-MASS (m/z) : 232 (M+H + ) 
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To a solution of N-cycloheptyl-4-formylbenzylamine 
(18.26 g) in ethanol (200 ml, were added thiazolidin 2 &- 
dione (9.25 g) and piperidine (6.72 g, , and the mixture was 
refluxed for 17 hours. The mixture was cooled to 5«C and 
the precipitates w ere collected by filtration, washed with 
ethanol and diisopropyl ether and dried in vacuo to give 

N-cycloheptyl-4-f(2,4-dioxothia 2 oiidin-5-ylidene-)methvll- 
benzylamine (9.61 g) as a yellow crystal. The filtrate'was 
evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give the second crop (4.13 

g) - 

IR (KBr, : 3429, 3024, 2929, 2858, 1684, 1622, 1576, 
1547, 1458 cm -1 

15 NMR (DMSO-d 6 , 6, : 1.3-2.2 (12H, m) , 3.05-3.25 ,1H, 

4.12 (2H, s), 7.35 (1H, s) , 7.52 (2H, d, 
J=8.5Hz), 7.58 (2H, d, J=8.5Hz) 
APCI-MASS (m/z) : 331 (M+H + ) 

To a suspension of N-cycloheptyl-4- [ (2, 4- 

dioxothiazolin-5-ylidene) methyl jbenzylamine' (13.61 g) «„ 
tetrahydrofuran (300 ml) and methanol (30.0 ml) was added 5^ 
sodium-amalgam (56.8 g) , and the mixture was stirred at 
room temperature for 24 hours. The insoluble materials 
were removed by filtration on celite and the filtrate was 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cycloheptyl-4- [ (2, 4- 
dioxothiazolidin-5-yl) methyl] benzylamine (5.84 g) as a 
yellow solid. 

IR (KBr) : 3028, 2933, 2862, 2764, 1674, 1630, 1561, 
1460 cm" 1 

NMR (DMS0-d 6 , 5) : 1.3-2.2 (12H, m) , 2.9-3.1 (1H, m) , 
2.95 (1H, dd, J=13.8, 9.3Hz), 3.36 (1H, dd, 
J=9.3, 4.0Hz), 4.54 (1H, dd, J=9.3, 4.0Hz), 7.25 



25 
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(1H, d, J=8.1Hz), 7.38 <1H, d, J=8.1Hz) 
APCI-MASS (m/z) : 333 <M+H + ) 

Prpnarafion 129 

5 To a solution of 4-f luorobenzaldehyde (20.11 g) and 4- 

chlorophenol (25.0 g) in N, N-dimethylf ormamide (250 ml) was 
added powdered potassium carbonate (26.81 g) , and the 
mixture was stirred at 150°C under nitrogen for 7 hours. 
The mixture was cooled and poured into a mixture of ethyl 
10 acetate and water. The separated organic layer was washed 
with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4- (4- 
chlorophenoxy)benzaldehyde (32.4 9 g) as a yellow oil. 
15 IR (Film) : 3070, 2985, 2830, 2740, 1735, 1695, 1605, 

1580, 1485 cm" 1 
NMR (CDCI3, 6) : 7.0-7.15 (4H, m) , 7.35-7.45 {2H, m) , 

7.8-7.9 (2H, m), 9.93 (1H, s) 
APCI-MASS (m/z) : 235, 233 (M+H+) 

20 

Preparation 130- 

To a solution of 4-f luorobenzaldehyde (5 g) and 3- 
fluorophenol (5.42 g) in N, N-dimethy If ormamide (50 ml) was 
added potassium carbonate (6.68 g) . Then the mixture was 
25 heated for 3.5 hours at 150°C. After cooling, the reaction 
mixture was diluted with ethyl acetate (300 ml), washed 
with water, brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was chromatographed on 
silica gel (200 g, eluting with n-hexane - ethyl acetate 
30 (10:1)) to give 4- ( 3-f luorophenoxy ) benzaldehyde (8.67 g) . 

IR (Neat) : 3072, 2831, 2738, 1697, 1587, 1483 cm"* 1 
NMR (CDCI3, 5) : 6.75-7.00 (3H, m) , 7.05-7.18 (2H, 
m) , 7.28-7.42 (1H, m) , 7.82-7.95 (2H, m) , 9.95 
(1H, s) 

35 APCI-MASS (m/z) : 217 (M+H+) 
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To a solution of 4-f luorobenzaldehyde (3 g) and 
4-trifluoromethylphenol (4.7 g, in N, N-dimethyl formamide 
(30 ml, was added potassium carbonate (4.0 g) . Then the 
mixture was heated for 5 hours at ISO'C. After cooling, 
the reaction mixture was diluted with ethyl acetate (300 
ml,, washed with water, brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was chromatographed 
on silica gel (200 g, ei uting with n _ hexane . ethyl 

(15:1,) to give 4- (4-trif luoromethylphenoxy, benzaldehyde 
(982.1 mg, . . 

IR (Neat, : 3074, 2831, 2738, 1701, 1587, 1502 cm"* 
NMR (CDC1 3 , 5, : 7.05-7.25 (4H, m, , 7.60-7.75 (2K, 
m,, 7.85-7.98 (2H, m, , 9.96 (1H, s, 
!5 FAB-MASS (m/z, : 267 (M+H + , 

To a solution of 4-f luorobenzaldehyde (3 g) and 3 4- 
^ methylenedioxyphenol (4 g, in N, N-dimethyl formamide (30 ml, 
2. was added potassium carbonate (4 g, . Then the mixture was 
heated for 2 hours at 150'C. After cooling, rhe react' on 
mixture was diluted with ethyl acetate (200 ml,, washed 
with water, brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was chromatographed on 
silica gel (120 g, eiuting with n-hexane - ethyl acetate 
(5:1), to give 4- (3, 4-methylenedioxyphenoxy) benzaldehvde 

(2 . 67 g, . 

mp : 65-66°C 

IR (KBr) : 1691, 1600, 1481, 1227 cm" 1 

30 nmr (CDCI3, O) : 6.02 (2K, s, , 6.50-6.65 (2H, m, . 

6-82 (IK, d, J=8.3Hz), 6.96-7.07 (2K, m, , 7.78- 

7.89 (2H, m), 9.91 (1H, s, 

APCI-MASS (m/zj : 243 (M+H + , 



25 



35 
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Preparation 133 

To a solution of 4-f luorobenzaldehyde {2.48 g) and 
3, 5-di-tert-butyl-4-methoxymethoxyphenol (5.33 g) in N, N- 
dimethylformamide (40 ml) was added powdered potassium 
5 carbonate (2.76 g) , and the mixture was stirred at 150°C 

for 6 hours under nitrogen. The mixture was poured into a 
mixture of ethyl acetate and ice water, and the separated 
organic layer was washed with water and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
10 purified by column chromatography on silica gel to give 4- 
(3, 5-di-tert-butyl-4-methoxymethoxyphenoxy) benzaldehyde 
(4.03 g) as an orange oil. 

IR (Film) : 2960, 2872, 2740, 2693, 1581, 1504 cm" 1 
NMR (CDC1 3 , 5) : 1.43 (18H, s) , 3.66 (3H, s) , 4.94 
15 (2H, s), 6.99 (2H, S), 7.02 (2H, d, J=8.8Hz), 

7.83 (2H, d, J=8.8Hz), 9.92 (1H, s) 
APCI-MASS (m/z) : 371 (M+H+) 

Preparation 134 

20 To a solution of 4-f luoronitrobenzene (14.11 g) and 4- 

fluorophenol (12.33 g) in N, N-dimethylf ormamide (150 ml) 
was added powdered potassium carbonate (15.20 g) , and the 
mixture was stirred at 100°C for 4.5 hours under nitrogen. 
The mixture was poured into a mixture of ethyl acetate and 
25 ice water and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 
crystal was collected by filtration and washed with hexane 
and dried to give 4- ( 4-f luorophenoxy ) nitrobenzene (22.96 g) 
.30 as a yellow crystal. 

IR (KBr) : 3110, 3075, 2925, 2835, 1585, 1510 cm" 1 
NMR (CDCI3, 6) : 6.95-7.2 <6H, m) , 3.15-8.3 (2H, m) 
APCI-MASS (m/z) : 2 34 (M+H + ) 
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Prgnara ri(?n t»* 

To a suspension of 3-hydroxybenzyi alcohol (12 41 g) 
and l-chloro-4-fluorobenzene (19.58 g, in l,3-dimethyl-2- 
imidazolidinone (40 ml, were added powdered potassium 
carbonate (8.29 g, , cuprous chloride (198 mg, and 
8-hydroxyquinoline (290 mg, at room temperature, and the 
mixture was stirred at 150'C for 8 hours. The mixture was 
poured into a mixture of ethyl acetate and ice water and 
the separated organic layer was washed with water and 
brine, dried over magnesium sulfate and evaoorated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 3- (4-f luorophenoxy) benzyl alcohol 
(3.98 g) as a yellow oil. 

IR (Film) : 3352, 3074, 2931, 2875, 1610, 1585, 1502, 
1448 cm -1 

NMR (DMSO-der, 6) • 4 47 f?H ^ t c zt„ . 

6' <->> . (2H, d, J=5.6Hz), 5.22 (1H, 

t, J=5.6Hz), 6.8-7.4 ( 8H, m) 

Preoa ration i ^ 

To a solution of 4-f luorobenzonitrile (50.0 g) and 4- 
fluorophenol (50.93 g, in N, N-dimethylformamide (400 ml) 
was added powdered potassium carbonate (62.75 g) , and the 
mixture was stirred at 150'C for 6 hours. The mixture was 
cooled to 5«C and poured into ice water (2.5 () . The 
precipitates were collected by filtration, washed with 
water and dried in vacuo to give 4- (4-f luorophenoxy) - 
benzonitrile (87.56 g) . 

IR (KBr) : 3188, 3076, 2220, 1649, 1608, 1483 cm"! 
NMR (DMS0-d 6 , 5) : 7.05-7.15 (2H, m, , 7.2-7.45 (4H, 

m), 7.8-7.9 (2H, m) 
APCI-MASS (m/z) : 214 (M+H + ) 

To a stirred suspension of 3-acetylbenzonitrile (?5 4 
g) in ethyl ether - 1,4-dioxane (10:1, 275 ml) was added 
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bromine (9 ml) dropwise at room temperature. After 4 0 
minutes, to the mixture was added sodium bicarbonate (15 g) 
in water (200 ml) at 0-5°C, and extracted with ethyl 
acetate. The organic layer was separated and washed with 
5 saturated sodium bicarbonate solution, water and brine, 

dried over magnesium sulfate, evaporated in vacuo to give 
3- (bromoacetyl) benzonitrile (39.2 g) . 

IR (KBr ) : 3103, 3068, 2941, 2229, 1707, 1599, 
1429, 1279, 1223, 1149 cm*" 1 
10 NMR (CDC1 3 , S) : 4.42 (2H, s) , 7.66 (1H, dd, J=8.1, 

8.1Hz), 7.85-7.95 (1H, m) , 8.18-8.32 (2H, m) 

Preparation 138 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (56.0 g) and 

15 benzylamine (42.6 ml) in toluene (560 ml) was refluxed for 
5 hours. The reaction mixture was cooled to room 
temperature, and evaporated in vacuo. The residue was 
suspended in ethanol (840 ml) and sodium borohydride (12.3 
g) was added carefully under ice cooling. Then the mixture 

20 was stirred for one hour at 50°C. After additional 

stirring for 2 hours at room temperature, the reaction 
mixture was evaporated in vacuo. To the residue was added 
water (300 ml), and extracted with dichloromethane . The 
organic layer was washed with water and brine, dried over 

25 magnesium sulfate, evaporated in vacuo. The residue was 
chromatographed on silica gel (1.5 kg, eluting with 
dichloromethane - methanol (10:1)) to give N-benzyl-3- 
(pyrazol-3-yl)benzylamine (71.8 g) . 
mp : 32-83°C 

30 IR (KBr) : 2290-3310 (br) , 1606, 1543, 1441, 

1354 cm" 1 

NMR (DMSO-d 6 , 5) : 3.71 (2H, s), 3.72 <2H, sj , 6.68 
(1H, d, J=2.1Hz), 7.15-7.42 (7H, m) , 7.50-7.90 
(3H, m) , 12.85, 13.22 (total IK, each br) 
35 APCI-MASS (m/z) : 264 (M+H+) 
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To a solution of 4- (4-f luorophenoxy, aniline (2 03 a 1 
^ ^ Cl ^Ptanone a.35 g , in ethanol (40 ml, we 
simultaneously a solution of sodium cyanoborohydride ( £« 
*g m ethanol (30 nl) and a solution of acetic 

mg) m ethanol (10 ml) over 1 hour at - 
„. * nour at room temperature 

The mixture was scirred at room temperature ^ ' 

,.2 hours. The mixture was evaporated in vacuo and the 
resadue was poured into a mixture of ethyl acetate and 
water and adjusted to P H 8 by addition of 5N sodium 
hydroxide aqueous solution. The separated organic ^ayer 
was washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cycloheotvl-*- «- 
xluorophenoxy) aniline (2.11 g, as a red G<1 " 

IR (Film, : 3405, 2925, 2855, 1735, 161C, 1495 cm"* 

NMR (CDC1-,, 5, : l A -2 15 n 9- * - 

3' > 1.4 2.15 U2«, m), 3.3-3.5 (l H , m) , 

6-4-6.6 (2K, m), 6.75-7.C5 (6H, r, 
APCI-MASS (m/z, : 300 {M+H + , 

Preparation i />n 

The mixture of 4- (4-f luorophenoxy, benzaidehvde n 73 
g) and benzylamine (1.29 g) was stirred at 12C'c"ro^ 1' 
hours under nitrogen. The mixture was cooled to ~oo»' 
temperature and dissolved in ethanol (40 ml, Tc'-his 
solution was added carefully sodium borohydride (303 - c > 
and the mixture was stirred at room temoerature for l"' 
hours. The mixture was evaporated in vacuo and the rescue 
was extracted with dichloromethane. The organic iaye. wa« 
washed with brine, dried over magnesium sulfate and " " 
evaporated in vacuo. The residue was purified bycoW 
chromatography on silica gel to give N-benzyi - M - H " ' 
tluorophenoxyjjbenzylamine (1.78 g, as a vellow oi ' 

IR (Film, : 3062, 3028, 2916, 2821, 1605, 1497 cn -l 
NMR (CDC1 3 . 6, : 3.78 (2H, s, , 3.82 (2H. s) , 6.9-7.1 
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(6H, m) , 7 .2-7 .4 (7H, m) 
APCI-MASS (m/z) : 308 (M+H + ) 

Preparation 141 

5 The mixture of 4- (4-f luorophenoxy) benzaldehyde (1.73 

g) and pentylamine (1.40 g) was stirred at 120°C for 4 
hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (40 ml) . To this 
solution was added carefully sodium borohydride (303 mg) , 
10 and the mixture was stirred at room temperature for 2 

hours. The mixture was evaporated in vacuo and the residue 
was extracted with di chlorome thane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
15 chromatography on silica gel to give N-pentyl-4- (4- 
f luorophenoxy )benzylamine (1.72 g) as a yellow oil. 

IR (Film) : 3051, 2956, 2929, 2858, 2818, 1610, 
1498 cm" 1 

NMR (CDC1 3 , 6) : 0.89 (3H, t, J=6.4Hz), 1.2-1.4 (4H, 
20, m) , 1.5-1.7 (2H, m) , 2.63 (2H, t, J=7.1Hz) , 3.76 

(2H, s), 6.9-7.i (6H, m) , 7.28 <2H, d, J=9.1Hz) 
APCI-MASS (m/z) : 288 (M+H + ) 

Preparation 142 

25 The mixture of 4- ( 4-f luorophenoxy ) benzaldehyde (2.16 

g) and cyclohexylamine (1-49 g) was stirred at 120°C for 4 
hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (40 ml). To this 
solution was added carefully sodium borohydride (378 mg) , 

30 and the mixture was stirred at room temperature for 2 

hours- The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 

35 chromatography on silica gel to give N-cyclohexyl-4- (4- 
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luorophenoxy, benzylamine (3.06. g, as a yellow oil _ 

I» (Film, : 3034, 2929, 2852, 1608, 1497 cm"! 
*MR ccdc, aj : i.c-1.4 and l. 5 -2.o (10H, m> , 

e' 2 ;; 1 : !>' < 2 *< 3), 6.9-7.1 «6H,m), 

'.^e (2H, d, J=8.4H2) 

APCI-MASS (m/z) : 300 ( M +H + ) 

PreDara rirn i&3 

1° The mixture of 4- (4-f luorophenoxy, benzaldehyde 16 

g> and cyclopentyl amine (1. 28 g , was stirred at 
hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (40 ml,. To thTs 

15 aid th T Wa , S added CarSfUliy S ° diUm b -™ d e (373 mg, 
and the mxxture was stirred at room temperature for 2 
hours. The mixture was evaporated in vacuo and the Li ■ 
was extracted with dichloromethane. The ora^nic 1 
washed with brine, dried over magnesium" ~ 

20 2 o P ™ in --°- ^ residue was purified hy column 
chromatography on sil ica ge i to give N-cyclopentyl 4-^ 
f luorophenoxy, benzylamine (2.67 g , aS a yelll oxl 

(Film, : 3032, 2953, 2868, 2819, 1608, 1500 cm'l 
NMR CDCi-,, 5, • l a.9 n inn , 

3> °> ■ 1.3 2.0 (8H, m), 3.05-3.25 (1 K , m) , 

25 ■ 3 ' 74 (2H ' S >' 6 - 9 " 7 -^ m,, 7.27 (2 H, c, 

" J=8.4Hz, 

APCI-MASS (m/z, : 2 8 6 (M+H + , 

Pre P a rfafirn L4J 

and 2,3,5, 6-tetrahydro->H- P yran-4-one ,2. 40 a) was stir-.H 

HIT 1 h ° UrS U ~* • «- -'-re was 

copied to roo» temperature and dissolved in ethane! ,.„ 
»D • To thl, soxution was added carefully sodiun 
Wohydride ,757 „ 8) and the mixtute was ,„ r ^ 

temperature f or 2 hours. The mixture was evaoorated T 
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vacuo and the residue was extracted with dichloromethane. 
The organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give N- 
5 2, 3,5, 6-tetrahydro-4H-pyran-4-yl) -4- (4- 

f luorophenoxy) benzylamine (5.15 g) as an orange oil. 
IR (Film) : 2921, 2845, 1498, 1464 cm" 1 
NMR <CDC1 3 , 6) : 1.4-1.7 (4H, m) , 3.3-4.0 (4H, m) , 
3.80 (2H, s), 6.8-7.1 (6H, m) , 7.2-7.4 (2H, m) 
10 APCI-MASS (m/z) : 302 <M+H + ) 

Preparation 145 

The mixture of 4- (4-f luorophenoxy) benzaldehyde (3.24 
g) and phenethylamine (2.73 g) was stirred at 120°C for 4 

15 hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (60 ml). To this 
solution was added carefully sodium borohydride (567 mg) , 
and the mixture was stirred at room temperature for 2 
hours. The mixture was evaporated in vacuo and the residue 

20 was extracted with dichloromethane. The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N- (2-phenethyl) -A- (4- 
f luorophenoxy) benzylamine (4.73 g) as a yellow oil. 

25 IR (Film) : 3061, 3028, 2927, 2821, 1608, 1497, 

14 54 cm" 1 

NMR (CDC1 3 , 5) : 1.47 (1H, br s), 2.75-3.0 (4H, m) , 

3.77 <2H, s), 6.85-7.1 (6H, m) , 7.15-7.35 (7K, m) 
APCI-MASS (m/z) : 322 (M+H + ) 

30 

Preparation 146 

The mixture of 4- (4-f luorophenoxy) benzaldehyde (4.32 
g) and 2-ethoxyethylamine (3.57 g) was stirred at 120°C for 
4 hours under nitrogen. The mixture was cooled to room 
35 temperature and dissolved in ethanol (80 ml). To this 
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solution was added carefully sodium borohydride (757 mg, 
and the mixture was stirred at room temoerature for 2 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N- (2-ethoxyethyl) -4- 
(4-fluorophenoxy,ben Z ylamine (5.50 g, as a yellow oil 
IR (Film) : 3053, 2976, 2929, 2866, 1608, 1498, 
1456 cm -1 

NMR (CDC1 3 , 5, : 1.20 ( 3H , t, J=7.0Hz>, 2.8-2.9 (2» 
m), 3.45-3.6 (4H, m) , 3.78 (2H, s) , 6.9-7.1 (6H, 
m), 7.25-7.35 (2H, m) 

APCI-MASS (m/ 2 ) : 290 (M+H + ) 



35 



The mixture of 3- <pyrazol-3-yl>benzaldehvde (1.27 g, 
and benzylamine (I.19 g, was stirred at 120'c for 4 hours 

20 a Td r nit r gen ' ^ CO ° led t0 temperature 

and dissolved in ethanol (40 ml, . To this solution was 

added carefully sodium borohydride (280 mg, , an d the 
mixture was stirred at room temperature for 2 hours r hc 
mixture was evaporated in vacuo and the residue was 
extracted with dichloromethane. The organic laye^ was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-benzyi-3- (pvrazol-3- 
yl) benzylamine (1.22 g, as an oil. 

IR (Film) : 3169, 3062, 3026, 2916, 2839, 1606, 1589, 

1537, 1495 cm -1 
NMR (DMSO-d 6 , 5) : 3.70 (2H, s) , 3.7 (2H, s) , 6.69 
UH, d, J=2.1HZ), 7.2-7.5 (7H, m, , 7.7-7.9 ( 3H , 
s) 

APCI-MASS (m/z) : 264 (M+H + ) 
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Preparation 148 

The mixture of 3- (pyrazol-3-yl) benzaldehyde (1.72 g) 
and cyclohexyl amine (1.49 g) was stirred a: 120°C for 4 
hours under nitrogen. The mixture was cooled to room 
5 temperature and dissolved in ethanol (30 ml) . To this 

solution was added carefully sodium borohydride (378 mg). 
and the mixture was stirred at room temperature for 3 
hours. The mixture was evaporated in vacuo and the residu 
was extracted with dichloromethane . The organic layer was 
10 washed with brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cyclohexyl-3- 
(pyrazol-3-yl)benzylamine (1.15 g) . 

IR (KBr) : 3246, 3118, 3041, 2924, 2854, 1608, 
15 1558 cm" 1 

NMR (DMSO-d 6 , 6) : 1.0-2.0 (10H, m) , 2.4-2.6 (IK, m) 
3.88 (2H, s), 6.70 (1H, br s) , 7.25-7.45 (2H, m) 
7.6-7.9 (3H, m), 12.90 (1H, br s) 
APCI-MASS (m/z) : 256 (M-rH + ) 

20 

Preparation 149 

The mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.72 g) 
and cyclopentylamine (1.70 g> was stirred at 120°C fcr 4 
hours under nitrogen. The mixture was cooled to room 

25 temperature and dissolved in ethanol (40 ml) . To this 

solution was added carefully sodium borohydride (378 mg) , 
and the mixture was stirred at room temperature for 3 
hours. The mixture was evaporated in vacuo and the residu 
was extracted with dichloromethane. The organic layer was 

30 washed with brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cyclopentyl-3- 
(pyrazol-3-yl )benzylamine (1.26 g) . 

IR (Film) : 3265, 1610, 1569 cm" 1 

35 NMR (DMSO-d 6 , 5) :. 1.3-1.9 (8H, m) , 3.05-3.25 (IK, 
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m), 3.78 (2H, s), 6.68 (1H, s) , 7.2-7.4 (2H, m) , 
7.6-7.9 (3H, m), 12.88 (1H, br) ' 
APCI-MASS (m/z) : 242 (M+H + ) 

A mixture of 3- Cl-tritylpyrazol-3-yl ) benzaldehyde 
(1.72 g) and 4-f luorobenzylamir.e (0.57 ml) was stirred at 
120'C for 4 hours. The mixture was cooled to room 
temperature and dissolved in ethanol (26 ml) . To the 
mixture was added sodium borohydride (158 mg) and the 
reaction mixture was stirred at 50°C for 2 hours. The 
mixture was poured into water, extracted with 
dichloromethane. The organic layer was washed with water 
and brine, dried over magnesium sulfate, evaporated in 
15 vacuo. The residue was chroma tographed on silica gel (50 
g, eluting with dichloromethane - methanol (50:1)) to give 
N- { 4-f luorobenzyl ) -3- ( l-tritylpyrazol-3-yl ) benzylamine 
(1.40 g) . 

IR (Neat) : 3059, 2827, 1603, 1506, 1446, 1219 cm" 1 
20 nmr (CDC1 3 , 6) : 3.79 (2H, s), 3.82 (2H, s), 6.58 

(1H, d, J=2.5Hz), 6.90-7.05 (2H, m) , 7.10-7.45 
(20H, m) , 7.65-7.83 (2H, m) 
FAB-MASS (m/z) : 524 (M+H + ) 

25 Preparation "[ 

A mixture of 3- (pyrazol-3-yl) benzaldehyde (1.0 g) and 
4-methoxybenzylamine (0.91 ml) was heated for 3 hours at 
120°C. After cooling to room temperature, the mixture was 
dissolved in ethanol (20 ml) . To the solution was added 
30 sodium borohydride (220 mg) and stirred for two hours at 

ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chromatcgraphed on 
35 silica gel (50 g, eluting with dichloromethane - methanol 
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(10:1)) to give N- (4-methoxybenzyl) -3- (pyrazol-3- 
yl) benzylamine (1.17 g). 

IR (Film) : 2370-3680 (br) , 1610, 1512, 1248, 
1036 cm"* 1 

5 NMR (CDC1 3 , 5) : 3.77 <2H, s) , 3.79 (3H, s>, 3.84 

(2H, s), 6.60 (1H, d, J=2.2Hz), 6.80-6.92 <2H, 
m), 7.17-7.41 (4H, m), 7.54-7.66 (2H, m) , 7.85 
(1H, s) 

APCI-MASS (m/z) : 294 (M+H + ) 

10 

Preparation 152 

A mixture of 3- (pyrazol-3-yl) benzaldehyde (1.0 g) and 
4-f luorobenzylamine (0.8 ml) was heated for 4 hours at 
120°C. After cooling to room temperature, the mixture was 
15 dissolved in ethanol (20 ml). To the solution was added 
sodium borohydride (220 mg) and stirred for two hours ar 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
20 removed in vacuo and the residue was chromatographed on 

silica gel (50 g, eluting with dichloromethane - methanol 
(10:1)) to give N- (4-f luorobenzyl) -3- (pyrazol-3- 
yl) benzylamine (1.28 g). 

IR (Film) : 2370-3680 (br) , 1605, 1508, 1220, 
25 1095 cm" 1 

NMR (CDCI3, 5) : 3.79 (2H, s), 3.84 (2H, s) , 6.61 
(1H, d, J=2.3Hz), 6.90-7.10 [2K, m) , 7.18-7.45 
(4H, m), 7.52-7.70 (2H, m) , 7.75 (1H, s) 
APCI-MASS (m/z) : 282 (M+H + ) 

30 

Preparation 153 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.2 g) , 4- 
(dimethylamino) benzylamine-dihydrochloride (1.87 g) and 
triethylamine (11.7 ml) in toluene (30 ml) was refluxed for 
35 5 hours. An insoluble material was removed by filtration 
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and evaporated in vacuo. The residue was dissolved in 
borohydride (264 mg) and stirred fQr 

temD#r s t-nr a o, u nours at ambient 

temperature. The reaction mixture was poured into water 
and extracted with dichloromethane. washed with wajr and 
brrne, dried over ma,„esium sulfate. The solvent"." 
removed i„ vacuo „„ the residue ^ ^^J** 

n ' 9 ' elUti "' " ith thane --methanol 

ie.ll) to gl ve »-H-(dimethylami„olben 2 ylj-3- (pyra2ol .3 
yllbenzylamine (1.68 g) . 'Pyrazol 3- 

I» -Film, : 233 0-3700 Ibt , . 1614/ lM4> „ 
804, 766 cm -1 

NMR (CDC1,, 6) : 2 93 .fip e » , 

3 3 (6H ' S) ' 3 - 75 <2H, s), 3.84 

S) ' 6 - 59 (1H < d ' J=2-2Hz), 6.65-6.75 (2H 
7.15-7.40 <4H, m, , 7.55-7.66 ,2H, m> , 7 . 7 i 
(1H, s) 



APCI-MASS ( „ /2 , , „„ (M+Me2 9 /^=\ ch ■ 



ccording to a 



Preparer inn 3^3 

The following compounds were obtained a 
Similar manner to that or Preparation 57. si." " " 

; '«o ls r;»"f;, a "' 142 - 143 - »*■ - i : 

■^.y, 150, 151, 152 or 153. 

(1) N-Cycloheptyl-4- M-chlorophenoxy, benzyl amine 

IR (Film, : 3035, 2925, 2855, 1610, 1590, 1505 
14 85 cm -1 

CCDC1 3# 6) : !. 4 . 2 . 0 (12H , , 2 ^ g ^ 

3-76 (2H, s), 6.9-7.05 (4H, m) , 7.25-7.4 (4H m» 
APCI-MASS (m/ Z , : 332, 330 (M+H + ) 

'2) N -Cycloheptyl-4-(3-fluoropheno X y,benzylamine 
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IR (Neat) : 2926, 2854, 1599, 1483, 1269, 1213 cm" 1 
NMR (CDC1 3 , 5) : 1.30-2.10 (12H, m) , 2.62-2.80 (IK, 
m), 3.77 (2H, s), 6.62-6.85 (3H, m) , 6.93-7.05 
(2K, m) , 7.18-7.40 (3K, m) 
5 APCI-MASS (m/z> : 314 (M+H+) 

(3) N-Cycloheptyl-4- ( 4-trifluoromethylphenoxy) benzylamine 
IR (Neat) : 2926, 2854, 1601, 1504, 1462, 1327 en" 1 
NMR (CDCI3, 6) : 1.30-2.00 (12H, m) , 2.65-2.80 (IK, 

10 m), 3.78 (2H, s) , 6.95-7.10 (4H, m) , 7.30-7.40 

(2H, m) , 7.50-7.62 (2H, m) 
APCI-MASS (m/z) : 364 <M+H + ) 

( 4 ) N-Cycloheptyl-4- (3, 4-methylenedioxyphenoxy) benzylamine 
15 IR (Neat) : 2924, 2854, 1606, 1502, 1481, 1354 cm" 1 

NMR (CDCI3, 5) : 1.30-1.95 (12H, m) , 2.60-2.75 (IK, 
m), 3.74 <2H, s) , 5.97 (2H, s), 6.47 (1H, del, 
J=8.4, 2.4Hz), 6.56 (1H, d, J=2.4Hz), 6.75 (1H, 
d, J=8.4Hz), 6.85-6.96 (2K, mj , 7.20-7.31 {2H, m) 
20 APCI-MASS (m/z) : 34 0 (M+H + ) 

(5) N-Cycloheptyl-4- (3, 5-di-tert-butyi-4- 
methoxymethoxyphenoxy) benzylamine 

IR (Film) : 292C, 2860, 1587 cirT 1 
25 NMR (CDCI3, 6) : 1.40 and 1.42 (total 18H, s) , 

1.4-2.2 (14H, m), 2.8-2.95 (IK, m) , 3.62 and 3.64 
(total 3H, s), 4.87 and 4.92 dotal 2K, s) , 6.92 
(2H, s), 6.85-6.95 (2H, m) , 7.4-7.5 (2H, m) 
APCI-MASS (m/z) : 4 68 (M+H + ) 

30 

(6) N-Cycloheptyl-3- (4-f luorophenoxy) benzylamine 

IR (Film) : 3062, 2926, 2854, 1608, 1583, 1502, 
1446 cm" 1 

NMR (CDC1 3 , 5) : 1.4-2.0 (12H, m) , 2.6-2.8 (IK, m) , 
35 3.75 (2K, s), 6.8-7.3 (8K, m) 
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APCI-MASS (m/ 2 ) : 314 (M+H+) 

n> N-Cycloheptyl-3-(i-trit ylpyrazoi-4-v' ■ h-« ' i" 
NMR (DMSO-d 6 , 5, : 1 2-/9 

6' wi i.Z a. 9 (12n, m) , 2.6-2.7 mm mi 

3-'» .,. , 19H ,. m) _ ?> ». 

8-06 (1H, s) 

APCI-MASS (m/2) : 512 (M+H + ) 

181 irc t T yl ; 3 " a "° ethYipyr " oi - 4 - yi,be -^^- 

INeat > : 292 «- 2852. 1610, 1«60, 1 41C 1230 -„-l 

3.7 9 (2H , .,. (3H . .,, 7 . 13 .,. <8 

■I. 7-63 (1H, ,), 7.76 U K, „ 
APCI-MASS (m/z) : 284 (M+H* ) 

<» N-Cyclcheptyl-3- (l-Mthylpyr.^-,.^,^ 

» '^t, : 3,00 , br , , 2924 , 2854 , * * 

1242 cm" 1 ' ' 

NHR (CDC1 3 , 5, : x. 30-2.OO <1 2 „, ro) , 2 . 64 _ 2 . 80 ^ 
»>< 3-83 <2H, s>, 3.95 (3H, s>, 5 . 56 (1K , d 

J=2.2Hzj, 7.25-7.40 (3H m - «n -7 -„ 

**/ i";, '.60-7. 79 fp-* t>, ■ 

APCI-MASS {m/ 2) . 284 (M+H+) 

,'10, ■-Woh W t y i-3- fl ^. thylpyr „ 01 . 

IR (Neat) : 2924, 2854, 1608, 1462, 1385, 2^1-1 
NMR (C D C1 3 , 5) : l. 30 -l. 96 (12H , m; , " 
»). 3.83 ( 2H , s), 3.90 (3H, s, , 6.31 (1H d 
J=1.8H2), 7.25-7.48 (4H, m, , 7.51 (IK d' ' 
J-1.8H2) " ' 

30 APCI-MASS (m/z) : 2 84 (M+H + , 

("J N-Cycloheptyl-3- ( imida 2 ol-4-yl ) benzylamire 

IR (Film) : 2300-3600 (br) , 2924, 2854, 1610 
1460 cm -1 

NMR ,DMSO-d 6 , 6, : (12H , „. _ 



20 
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m), 3.73 (2K, s), 7.05-7.80 (6H, m) , 12.00-12.25 
(1H, br) 

APCI-MASS (m/z) : 270 (M+H + ) 

5 (12) N-Cycloheptyl-4- (5-methyl-l, 3, 4-oxadiazol-3- 
yl ) benzylamine 

IR (KBr) : 3442, 3292, 3211, 2920, 2852, 1689, 1576, 

1502, 1450 cm" 1 
NMR (CDC1 3 , 6) : 1.30-2.40 (12H, m) , 2.61 (3H, s), 
10 2.63-2.80 (1H, m) , 3.87 <2H, s), 7.45-7.54 (2H, 

m) , 7.93-8.05 (2H, m) 
APCI-MASS (m/z) : 286 (M+H + ) 

(13) N-Cycloheptyl-4- (4-benzyl-5-methyl-4H-l, 2, 4-triazol-3- 
15 yl) benzylamine 

IR (Neat) : 3298, 2924, 2852, 1612, :; 1527, 1458, 
^ r _, a 1358 cm*" 1 

NMR (CDCI3, 6) : 1.30-1.93 (12H, m) , 2.38 (3H, s) , 
2.60-2.77 (1H, m), 3.81 (2H, s), 5.16 (2K, si, 
20 6.90-7.05 (2H, ra) , 7.27-7.55 (7H, m) 

APC I -MAS S ( m/ z ) : 3 7 5 ( M+ H + ) 

(14) N-Cycloheptyl-3- (2-methyl-2H-tetrazol-5-yi) benzylamine 
IR (Neat) : 2924, 2854, 1520, 1462, 1365 cm" 1 

25 NMR (CDCI3, 6) : 1.30-1.98 (12H, m) , 2.65-2.80 (1H, 

m) , 3.86 (2H, s), 4.40 (3H, s) , 7.40-7.48 (2H, 
m) , 7.95-8.05 (1H, m) , 8.09 (IK, s) 
APCI-MASS (m/z) : 286 (M+H + ) 

30 (15) N-Cycloheptyl-3- ( l-methyi-lH-tetrazoi-5-yl ) benzylamine 
IR (Neat) : 2924, 2854, 1533, 1452, 1292 cm" 1 
NMR (CDCI3, 6) : 1.30-1.98 (12H, m) , 2.65-2.80 (1H, 
m), 3.88 (2H, s), 4.18 (3H, s), 7.46-7.65 (3H, 
m) , 7.75 (1H, s) 
35 APCI-MASS (m/z) : 286 (M+H+) 
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lap : 53-54°C 

» (KBr) : 3!01, 2922, 2852, 1518, 1460, 1277, U <7 
984 cnT 1 " * ' 

NMR CCDCI3, 6, : i. 30 -2.00 (12H, », , 2.60-2.80 ,„ 
3.84 f2H, s), 7.40-7.55 (2K, m) . 7.55-7.77 
(2H, m), 8.10 f iK, s), 8.54 UH, s) 
APCI-MASS (m/z) : 2 71 (M+H + ) 

U?) N -Cycloheptyl-4-UK-l,2,3-triazol-l- yl)benzylaaiine 
mp r 78-79°c 

» CKBr) : 3319, 3124, 2920, 2852,' 1520, 1230, 110 ,, 
1041 cm" 1 

«R- 'CDC1 3 , 5) : 1.30-2.00 U2H, m , , 2.63-2.80 U* 
«>■ 3.87 (2H , s), 7.45-7.57 (2H , m) , 7.64-7.7 6 " 
(2H, m), 7.85 (1H, s) , 7.9S UH, s) 
APCI-MASS (m/z) : 271 (M+H+) 

(18, ^^oheptyl-4-(2H-l,2,3-triazol-2-vi,benzyiamine 

(Neat) : 2926 ' 2854 ' "08, 1514, 1460, 1412, -81 
1259, 951, 824 cnT 1 
NMR (DM SO-d 6 , 5) : 1.20-1.90 U2H, m) , 2.50-2. 7C UH 
»>, 3.74 (2H, s), 7.45-7.55 (2H, m> , 7.90-8. CO 
{2H ' 8.10 (2H, s, 

25 APCI-MASS (m/z, : 271 (M+H + ) 

(19, N -Cycloheptyl- ( 4- me thylpiperazin-l- y i ) benzvla.-n i n 6 
IR (Film) : 2925, 2850, 2795, 1615, 1515 «-2 

NMR (DMSO-d fi , 6, • l 3-1 a m , - „ 

6' • l.J 1.9 (12H, m> , 2.21 (3H, S ) 

2-4-2.5 (4H, m), 3.1-3.2 (4K, m) , 3.2-3.4S (1H 
»>. 6-85 (2H, d, J=S.5Hz,, 7.15 (2H, d, j- 8 5K- 
APCI-MASS (m/z) : 302 (M+H+J ' 

(20) N-Cydoheptyl-4- (4-methylsulfonylamino P henyl, - 



35 benzylamine 
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IR (KBr) : 3020, 2930, 2855, 1605, 1495 cm -1 

NMR (DMSO-dg, 6} : 1.3-2.0 (12H, m) , 2.5-2.7 (IK, m) , 

3.01 (3H, s), 3.72 (2H, s), 7.27 (2H, d, 

J=8.5Hz), 7.39 (2H, d, J=8.5Hz), 7.57 (2H, d, 
5 J=8.2Hz), 7.63 (2H, d, J=8.2Hz) 
APCI-MASS (m/z) : 373(M+H + ) 

(21 ) N-Cycloheptyl-4- (N-benzoylsul f araoyl ) benzylamine 

IR (KBr) : 3477, 3057, 2927, 2858, 1599, 1545 cm" 1 
10 NMR (DMSO-dg, 6) : 1.3-2.2 (12H, m) , 3.1-3.3 (1H, m) , 

4.17 (2H, s), 7.2-7.45 (5H, m) , 7.4-7.5 (2H, m) , 
7.75-7.9 (2H, m) , 8.4-8.7 (1H, br) 
APCI-MASS (m/z) : 387 (M+H + ) 

15 (22) N-Cycloheptyl-4- (N-phenylsulf onylcarbamoyl ) benzylamine 
IR (KBr) : 3091, 2929, 2858, 1647, 1601, 1537 cm -1 
NMR (DMSO-d 6 , 6) : 1.35-2.2 (12H, m) , 3.1-3.3 (IK, 

m) , 4.11 (2H, s), 7.35-7.5 (5H, m) , 7.8-7.9 (2H, 
m) , 7.93 (2H, d, J=8.1Hz) 
20 APCI-MASS (m/z) : 387 (M+H + ) 

(23) N-Cycloheptyl-4- (3-pyridylmethyl) benzylamine 

IR (Film) : 3304, 3026, 2924, 2852, 1574, 1512 cm -1 
NMR (CDC1 3 , 6) : 1.4-2.2 (12H, m) , 2.6-2.8 (IK, m) , 
25 3.75 (2H, s), 3.95 (2H, s) , 7.1-7.5 (6H, mi, 8.45 

(IK, dd, J=4.8, 1.8Hz), 8.49 (1H, d, J=1.8Hz) 
APCI-MASS (m/z) : 295 (M+H + ) 

(24) N-Cycloheptyl-4- (4-pyridylmethyl) benzylamine 
30 IR (Film) : 3323, 3022, 2924, 2852, 1599 cm -1 

NMR (CDCI3, 6) : 1.3-2.1 (12H, m) , 2.6-2.8 (1H, m) , 
3.77 (2H, s), 3.94 (2H, s), 7.09 <1H, dd, J=4.5, 
1.6Hz), 7.12 <2H, d, J=9.4Hz), 7.29 (1H, d, 
J=9.4Hz), 8.48 (2H, dd, J=4.5, 1.6Hz) 
35 APCI-MASS (m/z) : 295 (M+H + ) 
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(25, N-Cycloheptyl-4- (pyrazol-l-yinethyl, benzylamine 

IR (Neat, : 2924, 2854, 1514, 1458, 1090, 750 cm"! 
«MR (CDC1 3 , 5, : L30-1.98 U2H, m, , 2 . 56 - 2 . 77 (1H 
«), 3.76 (2H, s,, 5.30 (2H, „ , 6 . 2 7 (1 H , dd, ' 
J=2.0Hz,, 7.10-7.40 (5H, m, , 7.54 (1H, d 
J=2 . OHz , 

APCI-MASS (m/z, ; 284 (M+H + , 

10 ^r'^^^^-^-^-^^y^thy^benzyia^ine 

(N6at) : 3280 fb "< "24, 2854, 1506, 1458, 1230, 
1107, 1076 cm" 1 

NMR (CDC1 3 , 6, : l 20-1 n? B , ^ 

3' 1-95 (12H, m,, 2.60-2.78 (1H 

»), 3.76 (2H, s), 5.10 (2H, s) , 6.90 (1H, s, 
7.00-7.40 (5H, m,, 7.54 (1H, s, 
APCI-MASS (m/z) : 284 (M+H + ) 

<27, N-Cyclcheptyl- ,6- hydrolty - 2 , 5 , e-tetra*eth y lchr= M „- 2 - 
yUmethylamine 

NMR (DMSO-d fi , 6) • 1 17 n H t , -, ^ , 

6' °> • 1.17 <3H, s, , 1.3-1.9 <4H, m) , 

1-97 (3H, s), 2.01 (3H, s) , 2.04 (3H, S) , 2 5-? 7 
(3H, m, , 7.39 (1H, s) 
APCI-MASS (m/z, .: 332 <M+H + > 

(28, N-Cycloheptyl-4- [N- (3, 5-di-tert-butyl-4- 
hydroxyphenyl , carbamoyl ) benzyl amine 
• IR (KBD : 3639, 3304, 2926, 2858, 1643, 1606, 1547 cm"! 
NMR (DMSO-d 6 , 6, : l . 3-1 . 9 (12H, m, , 1.39 (18K, „ 

2-5-2.7 (IK, m,, 3.77 (2H, s) , 6 .78 UH , s>, 7 45 
(2H, d, J-8.2HZ,, 7. 88 f2K , d, J=8.2Hz,, 7.58 
(2H, s,, 9.87 (1H, s) 
APCI-MASS (m/z) : 451 (M+K + , 



20 



(29, N-Cycloheptyl-4 - [N- (4-f luorophenyl ) carbamoyl ) - 
benzylamine 

35 IR (KBr) : 3354 ' ^27, 2854, 1651, 1612, 1529, 
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1512 cm" 1 

NMR <DMSO-d 6 , 6) : 1.3-1.9 (12H, m) , 2.5-2.65 (1H, 
m), 3.77 (2H, s) , 7.1-7.3 (2H, m) , 7.75-7.85 
(2H, m), 7.47 (2H, d, J=8.2Hz), 7.89 (2H, d, 
5 J=8.2Hz), 10.22 (1H, s) 

APCI-MASS .(m/z) : 341 (M+H + ) 

(30) N-Cycloheptyl-4- [N- (4-f luorophenyl) -N- 
methylcarbamoyl ] benzylamine 

10 IR (KBr) : 3475, 3187, 3120, 3024, 2927, 2853, 1643, 

1597, 1541, 1500 cm" 1 
NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m) , 2.4-2.6 <1H, m) , 

3.33 (3H, s), 3.60 (2H, s) , 7.05-7.3 (8H, m) 
AFCI-MASS (m/2) : 355 (M+H+) 

15 

(31 ) N-Cycloheptyl-4- ( tert-butyldimethylsilyloxymethyl ) - 
benzylamine 

IR (Film) : 2927, 2850, 1514, 1464 cm" 1 
NMR (DMSO-d 6 , 6) : 0.08 (6H, s), 0.69 ( 9H, s), 1.3- 
20 1.9 (12K, m), 2.5-2.65 (IK, m) , 3.67 (2H, s) , 

4.67 (2H, s), 7.22 (2H, d, J=8.3Hz), 7.28 (2K, d, 

J=8 . 3Hz) 
APCI-MASS (m/z) : 348 (M+H + ) 

25 (32) N-Benzyl-3-phenoxybenzylamine 

IR (Film) : 3062, 3030, 2829, 1583, 1487, 1452 cm" 1 
NMR (DMSO-d 6 , 5) : 2.63 (1H, br s), 3.64 (2K, s) , 

3.66 (2H, s), 6.8-7.45 (14H, m) 
APCI-MASS (m/z) : 290 (M+H + ) 

30 

(33) N-Benzyl-3- ( 4-f lucrophenoxy ) benzylamine 

IR (Film) : 3062, 3030, 2916, 2829, 1606, 1584, 

1500, 1450 cm" 1 
NMR (CDC1 3 , 6) : 3.78 (2H, s) , 3.79 (2H, s), 6.8-7.4 
35 (13H, m) 
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APCI-MASS (m/z, : 308 ( M +H + ) 

(34; N-Benzyl-3- ( l-Methylp y razol-3- y i }ben2ylamine 

» (Neat, : 3313, 3028, 2935, 1608, 1498, 1452, , 3 
1242 cm" 1 

NMR (CDClo, 5) • T fl-5 /->u 

J-3' o, . 3.83 (2H, s), 3.85 (2H, s), 3 9 = 

OH, s), 6.55 (IK, d, J=2.3HZ), 7.18-7.42 (8H 
m), 7.64-7.73 (1H, m, , 7.77QH, s , 
APCI-MASS (m/z, : 278 (M+H + ) 

(35, N-Benzyl-3- (iWthylpyrazol-S-yl^enzylamine 

IR (Neat, : 3310, 3026, 2830, 1606, 1454, 1387 
. 1275 cm" 1 

NMR (CDC1 3 , 5, : 3.84 (2H, s, , 3.87 (2H , s) , 3. 89 
(3H, s,, 6.31 (1H, d, J-1.9Hz,, 7.20-7.45 (9H 
«», 7.51 (IK, d, J=1.9Hz, 
APCI-MASS (m/z, ; 2 78 (M+H + , 

(36, N-Benz y i-4-(l- a ,ethylpyrazol-3-yi,ben 2 ylan l i„e 

IR (Neat, : 3310, 3028, 2937, 2820, 1504, 1454 
1430 cm -1 

M« ( CDC 1 3 , 6, : 3. 81 (2H, s, , 3.83 (2H, s,, 3 95 
(3H, 6.53 (1H, d, J=2.3Hz,, 7.18-7.43 ,8H 

m, , 7.70-7.80 (2H, m, 
APCI-MASS (m/z) : 278 (M+H + ) 

(37, N-Benzyl-4- ( l-methylpyrazol-5-yl , benzviamine 

IR (Neat) : 3305, 3026, 2820, 1493, 1454, 1385 
1275 cm" 1 

NMR (CDCI3, 5, : 3.85 (2H, s, , 3.87 (2H , s, 3 89 

(3H, s), 6.30 (1H, d, J=i.9Kz,, 7.20-7.50 (' 9 « 
, 7.51 (1H, d, J=1.9Hz, 
APCI-MASS (m/z) : 278 (M+H + ) 

(38, N-Benzyl-4- (pyrazol-3-yl > benzylamine 
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IR (Neat) : 2250-3680 (br) , 1514, 1495, 1454, 1350 cm" 
NMR (DMSO-d 6 , 8) : 3.69 <4H, s) , 6.67 (1H, d, 

J=2.1Hz), 7.15-7.50 (7H, m) , 7.60-7.90 (3H, m) , 
12.81, 13.20 (total 1H, each br) 
5 APCI-MASS (m/z) : 2 64 <M+H + ) 

(39) N-Benzyl-4- ( l-methylpyrazol-4-yl ) benzylamine 
mp : 90-91°C 

IR (KBr) : 3300, 3020, 2914, 2854, 1570, 1473, 1452, 
10 1194, 1097 cm" 1 

NMR ( CDC1 3 , 6) : 3.81 (2H, s) , 3.82 (2H, s), 3.94 
(3H, s), 7.20-7.50 (9H, m) , 7.60 (1H, s), 7.75 
(1H, s) 

APCI-MASS (m/z) : 278 (M+H + ) 

15 

(40) N-Benzyl-3- ( imidazol-4-yl) benzylamine 

IR (Neat) : 2200-3560 (br) , 1608, 1491, 1454 cm" 1 
NMR (DMSO-d 6 , 5) : 3.72 (4H, s) , 7.10-7.40 (7H, m) , 

7.41-7.80 (4H, m) 
20 APCI-MASS (m/z) : 264 (M+H + ) 

(41 ) N-Benzyl-3- (2-me thy l-2H-tetrazol-5-yl) benzylamine 
IR (Neat) : 3028, 2825, 1520, 1452, 1363, 804 cm' 1 
NMR (CDC1 3 , 6) : 3.84 (2H, s) , 3.89 (2H, s), 4.4.0 

25 (3H, s), 7.20-7.52 (7H, m) , 7 . 96-8 . 07 < IK, m) , 

8.12 (1H, s) 
APCI-MASS (m/z) : 280 (M+H + ) 

(42} N-Benzyl-3- ( l-methylpyrazol-4-yl ) benzylamine 
30 IR (Neat) : 3305, 3028, 2935, 2827, 1610, 1450, 1363, 

1230 cm" 1 

NMR (CDCI3, 5) : 3.84 (4H, s), 3.94 (3H, s), 7.13- 
7.40 (8H, m), 7.45 (1H, s), 7.62 (1H, s) , 7.77 
(1H, s) 

35 APCI-MASS (m/z) : 278 (M+H + ) 
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(<3> N-f.-Methoxybenzyl,-4-(4-fluorophenoxy,benzyla Ja ine 
IR (Neat) : 2001/ 2903, 2833, 1610, 1500,' 1460, 12 
1213 en" 1 

NMR (CDC1 3 , 5) : 3.75 ,2K, s) , 3.75 (2H, s), 3.80 

OH, S ), 6.82-7.10 (8H, a), 7.20-7.35 « H . 
APCI-MASS (m/2) : 338 (M+H + ) 

The following compound was obtained according to a 
similar manner to that of Preparation 31, 38, 39 or 89. 

4- (l-Tritylpyrazol-4-yl) toluene 

NMR (DMSO-dg, 6) : 2 27 <3H «=• v 1 c 

6 ' l3ri ' s " 7.1-7.5 (19H, ni) , 

7.73 (1H, s), 8.04 (1H, s) 

The following compounds were obtained according to a 
similar manner to that of Preparation 23. 

(1) 4-(l-Tritylpyra 2 ol-4- y l)benzyi bromide 

NMR (DMSO-d 6 , 5) : 4.70 and 4.77 ftotai 2H, s) , 

7.0-7.8 (21H, m) 

(2) 3-Benzoylbenzyl bromide 

IR (Film) : 3059, 3028, 1686, 1599 or" 1 

NMR (CDCI3, 6) : 4.53 (2K, s), 7.35-7.9 (9H -) 

APCI-MASS (m/z) : 277, 275 fM+H + J 

The following compounds were obtained according to a 
similar manner to that of Preparation 63. 

(1) N-Cycloheptyl-4- d-tritylpvrazol-4-yi , ben zvlamine 
IR (Film) : 3057, 3028, 2918, 2852, 1641, 1605, 
1566 cm~^ 
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NMR (DMSO-d 6/ 6) : 1.3-2.0 (12H, m) , 2.55-2.75 (IK, 
. m), 3.68 and 3.75 (total 2H, s) , 7.05-7.25 (5H, 
m) , 7.3-8.1 (16H, m) 
APCI-MASS (m/z) : 512 (M+H*) 

(2) N-Cycloheptyl-4- (2-cyanophenyl) benzylamine 

IR (Film) : 3060, 3030, 2910, 2855, 2225, 1597, 
1480 cm -1 

NMR (CDC1 3 , 6) : 1.4-2.0 {12H, m) , 2.65-2.85 <1H, m) , 

3.85. (2H, s), 7.4-7.8 <8H, m) 
APCI-MASS (m/z) : 305 (M+H + ) 



(3) N-Cycloheptyl-4-[2- ( 1-tri tyl-lH-tetrazol-5- 
yl ) phenyl ] benzylamine 

15 IR (KBr) : 3058, 3026, 2924, 2854, 1603, 1493, 

1446 cm" 1 

NMR (DMSO-d 6 , 5) : 1.3-1.9 (12H, m) , 2.6-2.75 (1H, 

m), 3.68 (2H, s), 6.8-6.95 (5H, m), 7.01 (2H, d, 
J=7.9Kz), 7.20 (2K, d, J=7 . 9Hz ) , 1 . 3-7 . 8 (14H, mi 
20 FAB-MASS (m/z) : 590 (M+K + ). 

(4 ) N-Cycloheptyl-3-benzoylbenzylamine 

IR (Film) : 3059, 2927, 2855, 1653, 1599, 1580 cm" 1 
NMR (CDCI3, 5) : 1.3-2.0 (12K, m) , 2.6-2.8 (IK, m) , 
25 3.85 (2K, s), 7.3-7.8 (9H, m) 

APCI-MASS (m/z) : 308 (M+H + > 

Preparation 158 

The following compounds were obtained according to a 
30 similar manner to that of Preparation 50 or 51. 

f 1 i 3- ( l-Methylpyrazol-3-yl ) benzaldehyde 

IR (Neat) : 2941, 2829, 2730, 1695, 1606, 1585, 1439, 
1242 cn" 1 

35 NMR (CDCI3, 6) : 3.98 (3H, s), 6.62 (IK, d, J=2.2Hz), 
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7.42 (1H, d, J=2.2Hz), 7.51-7.62 <1H, m) , 1.11- 
7.86 (1H, m), 8.05-8.13 (1H, m) , 8.25-8.32 (1H, 
m), 10.07 (1H, S ) 
APCI-MASS (m/z) : 187 (M+K + ) 

(2) 3- (l-Methylpyra2ol-5-yl)benzaldehyde 
mp : 72-74 °c 

IR (KBr) : 3041, 2831, 2733, 1697, 1579, 1462, 1377 cm"* 
NMR (CDC1 3 , 6) : 3.94 (3H, s, , 6.39 <1H, d, J=1.4Hz>, 
7.56 (1H, d, J=1.4H 2 ), 7.58-7.74 (2H, m) , 7.89- ' 
7.97 (2H, m) , 10.09 (1H, s) 
APCI-MASS (m/2) : 187 (M+H + ) 

(3) 4- (Pyrazol-l-yl)benzaldehyde 
15 mp : 53-55 0 C 

IR (KBr) : 3109, 2833, 2744, 1693, 1608, 1394, 1213, 
760 cm" 1 



10 



20 



25 



30 



35 



NMR (CDCI3, 6) : 5.43 (2H, s, , 6.34 (1H, dd, J=2.I, 

2.1Hz), 7.25-7.35 (2H, mj , 7.45 (IK, d, J=2.1Hz>, 
7.59 (1H, d, J=2.1H2), 7.80-7.90 (2H, m) , 9.99 
(1H, s) 

APCI-MASS (m/z) : 187 (M+H + ) 

(4) .4- (Imidazol-l-yimethyl)benzaldehyde 

IR (Neat) : 2600-3600 (br) , 1695, 1506, 1232, 1076, 

818, 737 era" 1 
NMR (CDCI3, 6) : 5.22 (2H, s) , 6.85-7.95 (7H, n j . 

10.01 (1H, s) 
APCI-MASS (m/z) : 187 (M+H + ) 

Preparafinp I^Q 

The following compound was obtained according to a 
similar manner to that of Preparation 47. 

3- (Imidazol-4-yl)benzaldehyde 
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mp : 135-138°C 

IR (KBr) : 2080-3390 (br),. 1691, 1606, 1479, 1327, 

1186, 1066, 978, 781 cm" 1 
NMR (DMSO-d 6 , 6) : 7.59 (1H, dd, J=7.6, 7.6Hz), 7.67- 
5 7.80 (3H, m), 8.05-8.15 (1H, m) , 8.31 <1H, s), 

10.04 (1H, s), 12.30 (1H, br) 
APCI-MASS (m/z) : 173 (M+H + ) 

Prpnaration 160 

10 The following compounds were obtained according to a 

similar manner to that of Preparation 44, 45, 84, 110, 124 
or 126. 

(1) 4- (5-Methyl-l, 3, 4-oxadiazol-2-yl ) benzaldehyde 
15 IR (KBr) : 2829, 1701, 1610, 1590, 1550, 1421 cm' 1 

NMR (CDC1 3 , 5) : 2.66 (3H, s) , 7.96-8.07 (2H, m) , 

8.15-8.26 (2H, m) , 10.10 (1H, s) 
APCI-MASS (m/z) : 189 (M+H + ) 

4- (4-Benzyl-5-methyl-4H-l, 2, 4-triazol-3- 
yl ) benzaldehyde 

IR (KBr) : 3450 (br) , 1689, 1608, 1572, 1531, 
1207 cm" 1 

NMR (CDCI3, 5) : 2.44 (3H, s) , 5.22 (2H, s) , 6.93- 
7.07 (2H, m), 7.30-7.47 (3H, m) , 7.70-7.80 (2H, 
m), 7.90-8.00 (2H, m) , 10.05 (1H, s) 
APCI-MASS (m/z) : 278 (M+K + ) 

Preparation 151 

30 The following compound was obtained according to a 

similar manner tc that of Preparation 97. 



20 (2) 



25 



35 



4-Benzyl-2- ( 4-hydroxymethyl ) phenyl-5-methyl-4H- 1 , 2, 4- 
triazole 

mp : 118-121°C 
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« (KBr) : 2600-3650 ,br, . , 5 3S, H67, 1<25 , 1363 , 
1039, 854, 739 cm -1 

NMR (CDCl-j, Si . 9 , fi , 

3' O) • 2.36 (3H, s), 3.10-3.25 (IK, m, , 

4-65-4.77 (2H, », , 5.14 (2H, s,, 6.90-7.03 f2 F 

m), 7.25-7.50 (7H, m) 

APCI-MASS (m/z) : 2 80 (M+H + ) 

Preparation 1 ffp 

The following compound was obtained according to a 
similar manner to that of Preparation 31. 

ben 2 ami'de ethyl " N ' meth ° Xy - 4 - '—^—^mino, phenyl J - 
IR (KBr) : 3210, 2935, 1630, 1608, 1525 on"! 

°- d «' » 8 ^H, s), 3.28 (3H, s),3.58 

(3H s) 7.32 (2H, d, J= 8.6Hz,, 7.6-7.8 (6K , B} , 
».»l (1H, s) 

Preparation ] ft 

The following compounds were obtained according to 
similar manner to that of Preparation 36. 



a 



(1) 4- M-MethylsulfonylaminophenyDbenzaldehyde 

IR (KBr, : 3290, 2995, 2840, 2745, 1695, 1600, ,52' 

1500 cm -1 " 
NMR <DMSO-d 6 , 6, : 3.06 (3H, s, , 7.33 (2H, d 

J-8.5H2), 7.78 (2H, d, J=8.5Hz,, 7.89 (2K, d 
J-8.2H2), 7.98 (2H, d, J=8.2H 2) , 9.98 (IK, b , s) 
10.04 (1H, s) ' 
APCI-MASS (m/z, : 276 (M+H + , 

( 2 , 4 - (N-Benzoylsul f amoyl ) benzaldehyde 

IR (KBr) : 3381, 3057, 2883, 1697, 1599 , 1560 ca -l 
NMR (DMSO-d 6 , 5, : 7.3-7.5 (3H, m) , 7.9-8.0 ,2H m, 
7.44 (2H, d, J=8.3Hz), 8.00 (2H, d, J=8.3Hz)' 
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10.03 <1H, s) 
APCI-MASS (m/z) : 290 (M+H + ) 

Preparation 164 

5 The following compounds were obtained according to a 

similar manner to that of Preparation 33 or 34. 

(1) 4- (N-Methyl-N-methoxysulf amoyl) benzamide 

IR (KBr) : 3292, 3201, 3111, 2979, 2943, 1605, 1562, 
10 1504 cm" 1 

NMR (DMSO-d 6 , 6) : 3.28 (3H, s) , 3.54 (3H, s) , 7.49 
(2H, br s), 7.74 {2H, d, J=8.4Hz), 7.88 (2H, d, 
J=8.4Hz) 
APCI-MASS (m/z) : 245 <M+H + ) 

15 

(2) N-Methyl-N-methoxy-6-hydroxy-2, 5,7, 8- 
tetramethylchroman-2-carboxamide 

IR (KBr) : 3479, 2983/ 2935, 2870, 1655 cm" 1 
NMR (DMSO-d 6 , 5) : 1.49 (3H, s) , 1.97 (3H, s), 2.05 
20 (6H, s), 1.6-1.75 (1H, m) , 2.4-2.6 (3H, m) , 3.34 

(3H, s), 3.57 (3H, s) , 7.48 (1H, s) 
APCI-MASS (m/z) : 2 94 (M+H + ) 

Preparation 155 

25 The following compound was obtained according to a 

similar manner to that of Preparation 105. 

4- (N-Phenylsulf onylcarbamoyl ) benzaldehyde 
IR (KBr) : 3185, 3155, 3105, 2935, 2850, 1740, 1695, 
30 1645, 1605, 1565, 1550 cm*" 1 

NMR (DMSO-d € , 6) : 6.95 (2H, d, J=7.5Hz), 7.35-7.45 

(2H, m) , 7.75-7.9 (3H, m) , 8.20 (2H, d, J=7.5Hz), 
10.02 (1H, s) 
APCI-MASS (m/z) : 290 (M+H + ) 



35 
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si.,,"" f0ll0Win9 com P°^ «as obtained according to a 
similar manner to that of Preparation 66. 

5 N -Cycloheptyl-3-benzylbenzylamine 

IR (Film, : 3059, 3026, 2926, 2852, 1601, 1495 cm"! 

NMR (CDCl,, 5) : 1 3-2 0 . ' 

3' °> 1-3 2.0 (12H, m), 2.6-2.8 (1 H , m) , 

3.7 4 (2H , 3 . 97 (2Hf -)f ? ^ 

APCI-MASS (m/z) : 294 (M + H + , 

The following compound was obtained according to a 
similar manner to that of Preparation 36. 

2 - For ^-6-hydroxy-2,5,7,8-tetramethylchromane 

<KBr) : 3541 ' 2981, 2933, 2872, 2833, 2727 

1732 cm" 1 

NMR (DMSO-d-r, 5) • i ,, u , , 

°6' 0> • 1.66 (3H, s), 1.7-1.9 (1H, m , , 

2.2-2.65 (3H, m, , 1.97 (3H, s,, 2.07 (3H, S , 

2-08 (3H, S ), 7.55 (1H, s,,. 9.53 (1 H , s, 

APCI-MASS (m/z, : 244 (M+H + ) 

Prpnar fltinn i g ft 

To a solution of 2-chloro-6-methyl-4-methyl thio-3- 
nxtropyrxdxa. (13.25 g, in methanol (150 ^ ^ ^ 

sodium methoxide in methanol (23.4 ml), and the mixture was 
refluxed for 7 hours under nitrogen. The mixture was 
cooled and the precipitates were collected by filtration 
washed with methanol and diisopropyl ether and dried nd^ 
Phosphorus pentoxide to give 2-methoxv-6-methyl-4- 
-ethylthio-3-nitropyridine (10.29 g, as a yellow powde^ 

IR (KBr ) : 3024, 2997, 2951, 2924, 2856, 1587, 1S « 

1495, 1452 cm* 1 
NMR (DMSO-d 6 , 5, : 2.46 (3H, s, , 2.57 (3K , ..; , 

3.94 (3H, s,, 7.07 (l H , s , ' 
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APCI-MASS (m/z) : 215 (M+H + ) 

Preparation 169 

To a solution of 2, 4-dichloro-6-methyi-3-nitropyridine 
5 (41.40 g) in methanol (400 ml) was added dropwise a 28?: 

solution of sodium methoxide in methanol (38.6 ml), and the 
mixture was stirred at 60°C for an hour under nitrogen. 
The mixture was evaporated in vacuo and the residue was 
extracted with ethyl acetate. The organic layer was washed 
10 with brine/ dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 2-chloro-4-methoxy-6-methyl-3- 
nitropyridine (30.43 g) as a pale yellow crystal. 

IR (KBr) : 3088, 2987, 2953, 2883, 1601, 1552, 1524, 
15 1471 cm" 1 

NMR (DMSO-d 6 , 6) : 2,51 (3H, s) , 4.01 (3H, s) , 

7.42 (1H, S) 

Preparation l^Q 

20 To a solution of 2-chloro-4-methoxy-6-methyl-3- 

nitropyridine (30.42 g) in methanol (300 ml) was added 
dropwise a solution of sodium methanethiolate (12.63 g) in 
methanol (200 ml) at room temperature and the mixture was 
stirred at 50°C for 4 hours under nitrogen. The mixture 
25 was evaporated in vacuo and the residue was extracted with 
ethyl acetate. The organic layer was washed with brine, 
dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give 4-methoxy-2-methylthio-6-methyl-3-ni tropyridine 
30 {30.23 g) as a yellow powder. 

IR (KBr) : 3066, 2997, 2956, 2933, 2858, 1585, 1549, 

1514, 1466 cm" 1 
NMR (DMSO-d 6 , 5) : 2.51 (3H, s) , 2.53 (3H, s) , 

3.95 (3H, s) , 7.11 (1H, s) 
35 APCI-MASS (m/z) : 215 (M+H + ) 
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To a suspension of 4-methoxy-2-methylthio-6-methvl-3- 

hydrThT f3 °- 15 9 ' ^ 6than01 (3 °° - —"cone 

hydrochloric acid (58.6 ml), and the mixture was refluxed 

5 for 10 nours. The mixture was cooled to 5'C and the 

precipitates were collected by filtration, washed with 

ethanol and diisopropyl ether, and dried in vacuo unde^ 

Phos pho pentoxide tQ g . ve 4-hydroxy.2-methylthio-6-~ 

-ethyi-3-nxtropyridine ,19.79 g , as a yellow oowder 

IR (KBr) : 2989, 2920, 2763, 1551, 1518 cm"! 

NMR (DMSO-d 6 , 5, : 2.39 (3H, s), 2.50 (3H, s), 

6.62 (1H, s) 

Prenara| -i on np 

" To a suspension of 4-hydroxy-2- m ethylthio-6-„ethyl-3- 

nitropyndine ,30.65 „ in phosphorus oxychloride ,140 6 „ 
was s tlrred . t 10 „. c for 10 ^ < -S g, 

° f eChyl aC "" e ^ ^ -utral i2 ed 

'0 insol hi °' " SOdiU " hydr ° Xide >~ -he 

epa at: T^' """" °"" - *h. ""rare was 

separatao. The organic layer was washed with hrine, d-ie- 
over magnesium sulfate and evaporated in vacuo The " ~ 
residue was purified by coluam chromatography on silica gel 

o give -chioro-.-^thylthio-a-Mathyl-a-nitropyridine 
U1.87 g) as a yellow powder. 

IR (KBr) : 3103, 3053, 2933, 1560, 15^8 cm^ 
NMR ,DMSO-d 6 , 6) : 2.55 (3H, s, , 2.59 (3H, s) , 

7.55 (IK, s) 
APCI-MASS (m/z) : 221, 219 (M+H + ) 

To a solution of 2, 4-dichioro-6-methyl- 3 -nitropyridine 
(4.14 g) in 1,4-dioxane (50 ml) and methanol (50 ml) was 
added Raney Nickel (NDT-90, purchased from Kawaken Fire 
Chemicals, (ca. 2 g, , and the mixture was hydrogenated for 
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4 hours under atmospheric pressure. Raney Nickel was 
filtered off and washed with methanol, and the filtrate was 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 3-amino-2, 4-dichloro- 
5 6-methylpyridine (3.53 g) as a yellow oil. 

IR (Film) : 3479, 3385, 3221, 3188, 2924, 1616, 1576, 

1543, 1471 cm" 1 
NMR (DMSO-d 6 , 5) : 2.28 (3H, s), 5.52 (2H, br s) , 

7.23 (IK, s) 

10 APCI-MASS (m/z) : 181, 179, 177 (M+H+5 

Preparation 174 

To a solution of 3-amino-2, 4-dichloro-6-methylpyridine 
{3.51 g) in dichloromethane (50 ml) was added N,N- 
15 dimethylaniline (2.88 g) at 5°C, followed by dropwise 

addition of phenyl chlorof ormate (3.41 g) , and the mixture 
was stirred at room temperature for 3.5 hours. The mixture 
was washed with dilute hydrochloric acid and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
2C residue was crystallized from diisopropyl ether and the 
crystal was collected by filtration, washed with 
diisopropyl ether and dried in vacuo to give 2, 4-dichicro- 
6-methyl-3-phenoxycarbonylaminopyridine (1.96 g) . 

IR (KBr) : 3282, 3244, 3184, 3013, 1718, 1637, 1608, 
25 1524, 1491 cm" 1 

NMR (DMSO-d 6 , 6) : 2.27 {3K, s), 7.1-7.5 (5H, m) , 

7.65 (1H, s) , 10.10 (1H, br s) 
APCI-MASS (m/z) : 301, 299, 297 (M+H + ) 

30 Preparation 175 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.0 g) and 
2-methoxybenzylamine (0.91 ml) was heated for 4 hours at 
120°C. After cooling to room temperature, the mixture was 
dissolved in ethanol (20 ml) . To the solution was added 

35 sodium borohydride (220 mg) and stirred for two hours at 
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ambxent temperature. The reaction mixture was ooured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chromatography on 
•xlxc. gel (50 g, eluting with dichloromethane - methanol 
(10:1)) to give N-(2-methoxybenzyl)-3-( Pyrazol _ 3 . 
yl ) benzylamine (1.06 g) . 

IR (Film) : 2400-3600 (br) , 1603, 1493, 1462, 
1244 cm" 1 

10 NMR <CDC1 3 , 6) : 3.81 (3H, 3.84 (2K, , 3 9= 

<2H, s), 6.59 (1H, d, J-2.2HZ), 6.80-6.98 (2H 

7.17-7.50 (4H, m, , 7.53-7.67 (2H , m) , 7.79 
(IK, s) 



15 



25 



APCI-MASS (m/z) : 294 (M+H + ) 



A mixture of 3- (pyrazol-3-yl , benzaldehyde ,1.0 g, and 
3-methoxybenzylamine (0.91 ml) was heated for 4 hours a-' 
120-C. After cooling to room temperature, the mixture was 
20 absolved in ethanoi (20 ml). To the solution was added 
sodium borohydride (220 mg, , and stirred for two ho-s -~ 
ambient temperature. The reaction mixture was ooured into 
water and extracted with dichloromethane, washed with wate- 
and. brine, dried over magnesium sulfate. The solvent wa* 
removed in vacuo and the residue was chromatocrapred on " 
s.lxca gel (50 g, e i uting with dichloromethane - methanol 
..5:1), to give N- (3-methoxybenzyl) -3- (pyrazol-3- 
yl ) benzylamine (1.24 g) . 

IR <Neat) : 2370-3680 (br, , 1603, i487, 143 9, 1263, 
J0 1157, 1045 cm -1 

NMR (CDC1 3 , 5> : 3.80 (3H, s) , 3.81 (2H, s), 3 . 8 =1 
(2H, s), 6.61 ,1H, d, J=2.2Hz,, 6.75-6.85 UK, 
m), 6.86-6.97 (2H, m) , 7.19-7.43 (3K, m ; # ? 55. 
7.68 (2H, m) , 7.76 (1H, s) 
35 APCI-MASS (m/z) : 294 (M+H + ) 
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p r ^*T-*r-:on 177 

A mixture of 4- (4-f iuorcphencxy) benzaldehyde (1-5 g) 
and 3-pher.yipropylamine (1.19 ml) was heated for 4 hours a 
120°C. After cooling to room temperature/ the mixture was 
5 dissolved in ethanol (30 nl) . To the solution was added 
sodium borohydride (262 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with wate 
and brine, dried over magnesium sulfate. The solvent was 
10 removed in vacuo and the residue was chroma tographed on 

silica gel (50 g, eluting with dichloromethane - methanol 
(15:1)) to give N- ( 3-phenyipropyl ) -4- (4-f luorophenoxy) - 
benzylamine (1.92 g). 

IR (Neat) : 3028, 2929, 2856, 2818, 1606, 1497, 1454 
15 1250, 1211 cm" 1 

NMR (CDC1 3 , 5) : 1.85 (2H, qn, J=7.4Kz), 2.55-2.75 
(4H, m), 3.75 (2H, s) , 6.83-7.10 (6K, m) , 7.10- 
7.36 (7H, m) 
APCI-MASS (m/z) : 336 (M+K^) 

20 

Prpparat ion 178 

A mixture of 3- (pyrazol-3-yl } benzaldehyde (1.0 cl and 
phenethylamine (0.875 ml) was heated for 4 hours at 120°C. 
After cooling to room temperature, the mixture was 

25 dissolved in ethanol (20 ml). To the solution was added 
sodium borohydride (220 mgi and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with wate 
and brine, dried over magnesium sulfate. The solvent was 

30 removed in vacuo and the residue was chromatographed on 

silica gel (50 g, eluting with dichloromethane - methanol 
(15:1 to 10:1)) to give N- (2-phenylethyl) -3- (pyrazol-3- 
yl) benzylamine (1.27 g) . 

IR (Neat) : 230C-3700 (br) , 1606, 1495, 1452, 1354, 

35 1097 cm" 1 
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"MR (CDCI3, 6, : 2.76-3.00 (4H, m, , 3 . 86 (2H , „ 

6-59 (1H, d . J-2.2HZ,, 7.10-7.43 (7K, m, , 7.53- 
7.68 (2H, m), 7.86 (1H, s) 
APCI-MASS (hi/2) : 278 (M+H + ) 

A mixture of 4- (4-f luorophenoxy) benzaldehyde (1 5 a) 

" d 12 ( 0 S :; 1 - P A h f e t nylethyi - i - d-O. ml» was heated for 4 hours 
a 120 C After cooling tQ rOQm temperature/ 

was dxssoived in ethanol (30 ml, . To the solution was 
added sodxum borohydride (262 mg> and stirred for two hours 
at amount temperature. The reaction mixture was ooured 
wa n te°r Wa 7K and With thane, washed with 

15 21 T™' dri6d ^ ma * neSi - -"ate. The solvent 

was removed in vacuo and the residue was chromatographed on 

l M 961 ,5C * -ith n-hexane - ethvl acetate 

(4:1 to 2:1) to give N- f (S) -1-phenylethyl ] -4- ( 4- 
r luorophenoxy) benzylamine (2.23 g) . 

IR (Neat) : 3028, 2966, 2831, 1606, 1498, 1452, 12<0 
1213 cm" 1 

NMR (CDCI3, 6) : 1.38 (3H, d, J= 6.6Hz), 3.56 ,1H, d, 
J-13.1HZ), 3.63 (1H, d, J=13.1H2), 3.82 (1H, q 
J=6.6H2), 6.83-7.12 (6H, m) , 7.15-7.43 (7K, m) ' 

APCI-MASS (m/z) : 322 (M+H + ) 

25 f0t] D 9 : -31.2' (C=1.05, CHC1 3 ) 



20 



30 



35 



A mixture of 4- ( 4-f luorophenoxy) benzaldehyde (1 5 g) 
and (R)-l-phenylethylamine (1.08 ml, was heated for 4 hours 
at 120 C. After coolinn t-« - ^ 



at 120 C. After cooling to room temperature, the mixture 
was dissolved in ethanol (30 ml). To the solution was 
added sodium borohydride (262 mg) and stirred for two noug- 
at ambient temperature. The reaction mixture was poured " 
into water and extracted with dichloromethane, washed wit- 
water and brine, dried over magnesium sulfate. The solven 
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was removed in vacuo and the residue was chromatographed on 
silica gel (50 g, eluting with n-hexane - ethyl acetate 
(4:1 to 2:1) to give N- [ (R) -i-phenylethyl ] -4- (4- 
f luorophenoxyj benzylamine (2.12 g) . 
5 IR (Neat) : 3028, 2966, 2831, 1606, 1498, 1452, 1250, 

1213 cm" 1 

NMR (CDC1 3 , 6) : 1.37 (3K, d, J=6.6Hz), 3.56 (lH,d, 
J=13. 1Hz) , 3.63 (1H, d, J=13.1Hz), 3.81 (1H, q, 
J=6.6Hz), 6.83-7.12 (6H, m) , 7.15-7.42 (7H, in) 
10 APCI-MASS (m/z) : 322 (M+H + ) 

[a]^° : +31.7* [C=1.02, CHCI3) 

Preparation 191 

The following compounds were obtained according to a 
15 similar manner to that of Preparation 71, 78 or 173. 

(15 3-Amino-2-methoxy- 6-methyl-6-methylthiopyridine 

IR (Film) : 3444, 3352, 2984, 2947, 2922, 2860, 1585, 
1559, 1462 cm" 1 

20 NMR (DMSO-d 6 , 6) : 2.26 (3K, S) , 2.43 (3H, s) , 3.84 

(3K, s), 4.39 (2H, br s), 6.64 (IK, s) 
APCI-MASS (m/z) : 185 (M+H + ) 

( 2 ) 3-Amino-4-chloro-2-methylthio-6-methylpyridine 
25 IR (KBr) : 3417, 3300, 3207, 2922, 1618, 1553 cm' 1 

NMR (DMSO-d 6 , 6) : 2.31 (3H, s) , 2.51 <3H, s) , 4.96 

(2H, br s) , 6. 96 (IK, s} 
APCI-MASS (m/z) : 191, 189 (M+lT) 

30 Preparation 182 

The following compounds were obtained according to a 
similar manner to that of Preparation 74 or 79. 



(1) 2-Methoxy-6-methyi-4-methylthio-3- 
35 phenoxycarbonylaminopyridine 
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IR (KBr ) ; 



0 



3217. 1740, 1700, 1649, 154!, 15is ., 
— ««0^. 5, : 2 .3 9 (3K . ... 2 . 45 (3E , s)< " M 
(3H ... 6 81 UH, .,; 7.0-7.5 n , , 8 . 76 ^ 

9-17 (total 1H, br s) 
APCI-MASS (m/z) : 305 (M+H + ) 

(2) 4-Chloro-2-awthylthio-6-iMthyl-3- 
phenoxycarbony 1 iminopyr idine 
™ (KBr) : 3207, 302 6 . 3001. 292e , 172 «, 
1524, 1489 era" 1 

NMR (DMSC-d*, 6) • 5 4fl ~, - - 

6, °) . 2.48 (3h, s), 2.5i (3K, si, 7.0- 

7-5 (6H, m), 9.37 and 9.77 (total 1H, br s, 
APCI-MASS (m/ 2 , s 311f 309 (M+H+) 

Preparation ]Ft? 

The following compound was obtained according to a 
s^lar^anner to that of Example 7, 8 , 9, 10 , 13 , 14, 15 . 

6 ^ h ^ I4 ~ M : Fluorophe ^^ 

c-methylpyridin-3-yi]urea ' 

IR (KBr) : 3305, 3107, 292 4, 1633, 1574, 1498 ^-1 
NMR (DMSO-dg, 5) : 2 .39 (6H, s,, 2.44 (3H, „ , 1 2 , 
C2H, d, J=5.8Hz), 6.53-6.7 (1H, far;, 6.86 (IP, 
s), 6.9-7.4 (8H, m), 7.54 (IK, br s) 
APCI-MASS (m/2) : 444 fM +H + ) 
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Example L 

To a solution of N- (4-biphenylylmethyl) - 
cycloheptylamine (559 mg) in dichloromethane (10 ml) was 
added 2, 4, 6-trimethylphenylisocyanate (322 mg) , and the 
5 mixture was stirred at room temperature for 1.3 hours under 
nitrogen. The mixture was evaporated in vacuo and the 
crystalline compound was collected by filtration using 
hexane: ethyl acetate (5:1) to give 1- (4-biphenylylmethyl) - 
l-cycloheptyl-3- (2, 4, 6-trimethylphenyl) urea (710 mg) . 
10 IR (KBr) : 3320, 2920, 2855, 1625, 1505 cm" 1 

NMR (DMSO-d 6 , 6) : 1.5-1.8 (12H, m) , 2.00 (6H, s) , 
2.20 (3H, s), 4.4-4.55 (1H, m) , 4.55 (2H, s) , 
5.48 (1H, s), 6.79 <2H, s) , 7.3-7.65 (9H, m) 
APCI-MASS (m/z) : 441 (M+H + ) 

15 

Example 2 

To a solution of N- ( 4-biphenylylmethyl J - 
cycloheptylamine (559 mg) in dichloromethane (10 ml) was 
added 2 , 6-diisopropylphenylisocyanate (406 mg) , and the 
20 mixture was stirred a: room temperature for 1.1 hours. The 
mixture was evaporated in vacuo and the residue was 
purified by column chromatography. on silica gel to give 
1- (4-biphenylylmethyl) -l-cycloheptyl-3- (2, 6- 
ciisopropylphenyDurea (885 mg) as a crystal. 
25 IR (KBr) : 3415, 3340, 3060, 3030, 2960, 2930, 

2865, 1625, 1500 cm" 1 
NMR (CDC1 3 , 6) : 0.9-1.3 (10H, m) , 1.5-1.8 (12H, 

m) , 1.95-2.1 (2H, m) , 2.6-3.0 (2H, m) , 4,4-4.6 
(IK, m) , 4.56 <2H, s) , 5.47 (1H, s), 7.0-".65 
30 (12H, m) 

APCI-MASS (m/z) : 483 (M+H + ; 



35 



Example 3 

To a solution of 2-amino-4, 6-dimethoxypyrimidine (465 
mg) and triphosgene ' ( 297 mg) in 1 , 2-dichloroethane (20 ml) 
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was added triethyiamine (304 mg > and tH . 

refluxed for 1 8 hour, »xxtur« was 

ftours - The mixture was ^ 

temperature and a sol,,^ * cooled to room 

3 added t^eto. After ^ «" *»> - 

separated organic iayer was washed wi ° "» 

maonesium sulfate and evaporated ' ° v " 

_ . evaporated in vacuo tk« . , 

Purged by colUBn = hrom atoaraohv on silL, ' 

««"ethoxypyri.,ldln-2-yl )ur „ I205 mg) '■ 

IR ,KBrl : 3 T 2925 - 2655 - "00- 

■^25 cm 1 

APCI-MASS tm/2 , . 461 (M+H+) 

Example 4 

To a solution of 2 4 fi-t-,-< <n 
r-ir,H« */4#6 -trifluoroaniline (441 

r-xphosgene f29 7 mg) in dichloromethane do J ^ 
-xethylamine (304 mg, at 5 -c and the mix^re J ^ 
for 2 hours under nitro^n ^ XkUre was -^fluxed 

temperature and a s ' of ^ ^ t0 ™" 

c-vcloheptylamine cssi U M " ^"^hyl , - 

a^ed. The mixture t ; r n re d d iC a h t l0r0metha - < 3 1> was 

hours and evaporated in vacuo 'J™*.*-"™™ for 2 . 2 
column chromatography on ~« e" * 

tnmethyiphenyDurea (752 mg) . 

» <KBr, : 3285, 2930, 2860, 1635, ^Oc^l 

»>' ^.59 (2H, s,, 5.58 (1 H , „ , 6 . 55 . 6 ? 
7.-3-7.65 (9H, », ^ l2H ' ra) ' 

apci-mass (m/z, . 453 (M+H+} 
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Example 5 

The following compounds were obtained according to 
similar manners to those of Examples 1, 2, 3 and 4. 

5 (1) 1-Cycloheptyl-l- (4-phenoxyphenylraethyl ) -3- (2, 6- 

diisopropylphenyl) urea 

IR (KBr) : 3415, 3360, 2960, 2925, 2865, 1645, 
1590 cm" 1 

NMR (CDC1 3 , 6) : 0.9-1.35 (12H, m) , 1.4-2.1 (12H, 
10 m) , 2.8-3.0 (2H, m) , 4.35-4.5 (IK, m) , 4.50 <2H, 

s), 5.46 (1H, s), 6.95-7.45 (12H, m) 
APCI-MASS (m/z) : 499 (M+H + ) 

(2) 1- (3-Biphenylylmethyl) -l-cycloheptyl-3- (2,4,6- 
15 trimethylphenyl) urea 

IR (KBr) : 3325, 2925, 2855, 1625, 1505 cm" 1 
NMR (CDCI3, 6) : 1.4-2.1 (12H, m) , 1.97 (6H, s) , 

2.20 (3H, s), 4.2-4.4 (1H, m) , 4.57 (2K, s) , 5.49 
(1H, s), 6.78 (2H, s), 7.3-7.7 oh, m) 

20 APCI-MASS (m/2) : 441 (M+H + ) 

(3) 1- (2-Biphenylylmethyl) -l-cycloheptyl-3- (2, 4, 6- 
t rime thy lphenyl ) urea 

IR (KBr) : 3285, 2970, 2930, 2860, 1635, 1520 cm' 1 
25 NMR (CDCI3, 6) : 1.4-2.0 (12H, m) , 1.96 (6H, s) , 

2.21 (3H, sj, 4.25-4.4 (1H, m) , 4.37 (2H, s) , 
5.30 (1H, s), 6.80 <2H, s) , 7.2-7.7 (9H, m) 

APCI-MASS (m/z) : 441 (M+H + ) 

30 (4) 1-Cycloheptyl-l- ( 4-phenoxyphenylmethyl ) -3- (2, 4, 6- 

triraethylphenyl ) urea 

IR (KBr) : 3295, 2920, 2855, 1620, 1590, 1510, 
1490 cm" 1 

NMR (CDCI3, 6) : 1.4-1.8 (12H, m) , 2.00 (6H, s) , 
35 2.22 (3H, s), 4.35-4.5 (1H, n) , 4. 48 (2H, s), 
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5.47 <1H, s)/ 6 . 81 (2H/ 8jf 7Q _ 14 
APCI-MASS (m/z) : 457 (M+ H +) 

(5) l-Cycloheptyl.l. ( 3.phenoxyphenyl m ethyl,< 3 -£2,4 6- 
trimethylphenyl) urea 

» (KBD : 3310, 2925, 2855, 1625, 1605, 1585, 
1510 cm" 1 

NMR (CDC1-,, 5) : 1 4-i a ,-i?u * ~ 

3' A. 4 1.8 U2H, m) , 2.00 (6H, s) 

2-21 f3H, s), 4.25-4.45 (1H, m) , 4.47 (2H, s) 
^•44 (1H, S) , 6.80 (2H, s,, 6.85-7.4 (9H, n) 
APCI-MASS (m/z) : 4 57 (M+H + ) 

(6) l-Cycloheptyl-l- [4 - ( p yriciin . 2 . yl)ben2y;L] _ 3 _ (2;4 g _ 
tr amethylphenyl ) urea 
" IR (KBD : 3410, 3320, 2920, 2855, 1625, 1585, 

1560, 1505 cnT 1 
NMH (CDC1 3 , 5) : U4-1.8 (12H, m) , 2 .03 (6H, s, 

2.20 (3H, s>, 4.3-4.5 (IK, m> , 4.58 (2H, s, ,' 5. .9 

j ' ^ 6 ' 8 ° <2H ' S) ' 7 - 2 " 7 -^ C1K, m), 7 .51 (2 K, 
d, J-8.3H.J. 7.7-7.85 (2H, m) , 8.02 (2H, d 
J=8.3Hz), 8.7-8.75 (1H, m) 
APCI-MASS (m/z) : 442 (M+H + ) 

n) l-Cycloheptyl-l- ( 4-,p yridin .3- yl)ben2yl] . 3 . {2 ^ _ 
tr imethylphenyl ) urea 

IR (KBr) : 3315, 2920, 2855, 1645, 1510 cir"* 
NMR (CDCI3, 5) : 1.4-1.9 (12K, m, , 2.02 (6K, „, 

2-21 (3K, s), 4.35-4.5 (lH,m), 4.58 (2H, s) ' 5 48 
<1H, S ), 6.80 (2H, s), 7.39 (IK, dd, J=7 9 ' 
4.9H*), 7.3-7.7 ,4H, Bj , 7.86 (1H, dt, J= 8 ' 2 
1.8Hz), 8.60 (1H, d, J=3.6Hz), 
8.83 (1H, s) 
APCI-MASS (m/z) : 4 42 (M+H+) 



25 



30 



35 



1-Cycloheptyl-l- [ (2- (4-chlorophenyl ) thiazol-4- 
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yl] methyl] -3- (2,4, 6-trimethylphenyl ) urea 

IR (KBr) : 3300, 2920, 2855, 1645, 1610,' 1495 cm" 1 

NMR (CDC1 3 , 6) : 1.5-2.0 (12H, m) , 2.13 (6H, s), 

2,24 (3H, s), 4.2-4.4 (1H, m) , 4.61 (2H, s), 6 
5 (2H, s), 7.18 (1H, s), 7.24 (1H, s) , 

7.35-7.45 (2H, m) , 7.8-7.9 (2K, m) 
APCI-MASS (m/z) : 483 (M+H+) 

(9) 1-Cycloheptyl-l- [ (2-phenylimidazol-5-yl ) methyl ] -3- 
10 (2,4, 6-trimethylphenyl ) urea 

IR (KBr) : 3100, 2925, 2855, 1620, 1570 cm" 1 
NMR (DMSO-dg, 5) : 1.35-1.8 (12H, m) , 2.06 (6K, s), 
2.21 (3H, s), 4.05-4.2 (IK, m) , 4,36 (2K, s) , 
6.83 (2H, s), 7.23 (1H, s) , 7.3-7.5 (3H, m) , 7. 
15 7.9 (2H, m) , 8.68 (1H, s), 12.55 (IK, s) 

APCI-MASS (m/z) : 431 (M+H + ) 

(10) 1-Cycloheptyl-l- [4- (pyrrol-l-yl) benzyl] -3- (2,4,6- 
trimethylphenyl ) urea 

20 - IR (KBr) : 3310, 2920, 2855, 1625,-1525, 1510 cm" 1 

NMR (CDC1 3 , 5) : 1.4-2.05 (12K, m) , 2.01 (6H, s), 

2.21 (3H, s), 4.3-4.5 (IK, ml, 4.53 (2H, s; , 5. 

(1H, s), 6.3-6.4 (2H, m) , 6.80 (2H, s), 7.05-7. 

(2H, m) , 7.35-7.5 (4H, m) 
25 APCI-MASS (m/z) : 430 (M+H + ) 

(11) 1-Cycloheptyl-l- f 3- (pyrrol-l-yl) benzyl] -3- (2, 4, 6- 
tr imethylphenyl ) urea 

IR (KBr) : 3320, 2920, 2855, 1625, 1610, 1505 cm" 1 
30 NMR (CDCI3, 6) : 1.45-2.05 [12K, m) , 2.01 (6K, s) , 

2.21 (3H, s), 4.3-4.5 (IK, m) , 4.56 (2K, s), 5. 
(1H, s), 6.35-6.4 (2H, m) , 6.80 (2K, s) , 7.05- 
7.10 (2H, m) , 7.25-7.5 (4H, m) 
APCI-MASS (m/z) : 430 (M+H + ) 

35 
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10 



15 



20 



25 



30 



35 



<12) 3 1 T!Tr yl " 1 "' I4 " <pyrrol - 1 - yl,pyridi ' , - 2 -^'»«hvi 1 . 

3-(2,4, 6-tnmethylphenyI)urea 

» ™rl : 322 e, 2920 , 1MS# „ ^ 

,DMS °- d 6- «) ■ 1.4-X.6 U 2 H, 2.13 ,6H, 

2-21 <3H. S), 4.1-4.3 (1H, m) , 4.56 (2H, s) 
6. 35-6.4 , 2H , 6.M (2H , „ , S . S . S . 5S ^ 

,2H - nK 8 - 50 UH - b - «' 

APCI-MASS Im/z) j 431 g&gt, 

(13, l-Cyclohe P tyl-l-r (6 -p h e„ y ip yrl(iin .3. yl)1[ , ethyl! . 3 . 
(2, 4, 6-trimethylphenyl ) urea 

IR (KBr) : 3315, 2920, 2855, 1 630 , 1560, 1515 cm"! 

R (CDC1 3' 5 > ' (12H, m>, 2.09 <6H 

2-23 (3H, .,. Mm3 (1H/ m)# 4>6Q (2H/ s) ' 5 ^ 

1H, s), 6.83 (2H, s,, 7.35-7.55 (3H, B) , 7 . 7 _ 7 . 9 
<2h, a), 7.95-8.C5 (2H, m) , 8.70 ( iK , s) 
APCI-MASS (m/z) : 442 (M+H+J 

(14) i ^ y cloheptyl-l- r 3-(2- m ethylthiazcl-4-vl )b e.nzvl i -3- 
(2,4, 6-trimethylphenyl) urea 

IR (KBr) : 3360, 2925, 2855, 1620, 1505 on"! 
NMR (CDC1 3 , 5, : x. 4 - 2 . 05 (12H/ # . 9Q ^ ^ 

2.20 (3K, s), 2.78 (3K, 3,, 4.4-4.55 (1„, m) 
^•57 (2H, s), 5.49 (iH , 3), 6.78 (2.H, 3), 7 33 

7 Q o; 7 f- 7 - 5 7 - 79 <». d, ^.IHz), 

'•'J ( In, s ) 

APCI-MASS (m/z) : 4 62 (M+H + ) 

(15) l-Cycloheptyl-l-f3-( P y r azol-3-yl)benzyl]-3- (2 ,4,6- 
trimethyiphenyl ) urea 

IR (KBr) : 3405, 3210, 2925, 2855, 1640, 1610, 
1500 cm-1 

NMR (CDC1,, 5) : 1 4-1 9 n ?u mi o 

•* 1,3 (12H, m) , 2.08 (6H, s) 

2.20 (3H, s), 4.1-4.25 f lH, m) , 4.54 (2H, s), 
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6.63 (1H, s), 6.82 (2H, 5}, 7.2-7.6 (6H, m) , 
12.86 (1H, s) 
APCI-MASS (m/z) : 431 (M+H+) 

5 (16) 1-Benzyl-l- (4-phenoxybenzyl) -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3310, 3030, 2915, 1630, 1590, 1505 cm' 1 
NMR {CDCI3, 6) : 2.01 (6K, s), 2.22 (3H, s), 4.63 
(2H, s), 5.64 (IK, s), 6.82 (2H, s) , 7.0-7.4 
10 (14H, m) 

APCI-MASS (m/z) : 451 <M+H + ) 

(17) 1-Furfuryl-l- (4-phenoxybenzyl) -3- (2, 4, 6- 
trimethylphenyl) urea 

15 IR (KBr) : 3280, 3030, 2975, 2915, 1625, 1595, 

1530, 1505 era" 1 
NMR (CDCI3, 5) : 2.10 (6H, s) , 2.25 (3H, s) , 4.55 
(2H, s), 4.61 (2H, s), 6.03 (1H, s) , 6.25-6.3 
(1H, m), 6.35-6.4 (1H, m) , 6.86 (2H, s) , 6.95- 
20 7.45 (10H, m) 

APCI-MASS (m/z) : 441 (M+H + ) 

(18) 1-Cycloheptyl-l- [4- (4-chlorophenyl )benzyl ] -3- (2, 4, 6- 
trimethylphenyl) urea 

25 IR (KBr) : 3400, 3300, 2925, 2855, 1655, 1625, 

1505 cm" 1 

NMR (CDCI3, 5) : 1.5-2.05 (12H, m) , 2.01 (6H, s), 

2.21 (3H, s), 4.3-4.5 (1H, m) , 4.55 (2H, s), 5. 
(1H, s), 6.80 (2H, s), 7.4-7.65 (8H, m) 
30 APCI-MASS (m/z) : 476 (M+H+5 

(19) 1-Cycloheptyl-l- [4- ( 4-f luorophenyl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3400, 3300, 2925, 2855, 1655, 1625, 
35 1490 cm" 1 
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NMR (CDCli 6) • i t;_o i c 

x^x 3f o) . 1.5-2.15 U2H, m) , 2.01 ( 6H, S ' 

2.21 (3H, s), 4.4-4.6 (l H , m) , 4.55 '<2H, s) " 5 

(1H, s), 6.80 (2H, 7.05-7.2 (2H, a), 7 4<- 

(6H, m) 

5 APCI-MASS (m/2) : 459 (M+JT) 

(20) ^Cycloheptyl-l-[4-(4-broinophenyl,ben Z yl i -3.(2,4 / 6- 
trimethylphenyl ) urea 

IR (K3r) 1 34 °°' 3300 ' 2920, 2855, 1655, 1625, 
iV 1505 cm" 1 

™* CCDC1 3 . 5) : 1.5-2.05 <12H, «, , 2 .01 (6H, s, 

2-21 (3H / S)/ 4.35-4.55 (2K, s, , 5.46 (IK, s)\ 
6.80 (2H, s), 7.45-7.6 (8H, m) 
APCI-MASS (m/z) : 521 (M+H+) 



15 



20 



35 



(21) l-Cycloheptyl-l-M-(4-«ethylphenyl)b«n*ylJ-3- (2 4 6 - 
trimethylphenyl) urea ' 
IR (KBr) : 3400, 3310, 3020, 2920, 2855, 1660, 

1625, 1500 cm -1 
NMR (CDCI3, 5, : 1.4-2.! fl2H , „, # 19g ^ sj 

2-20 (3K, s), 2.40 (3K, s), 4.35-4.55 (1 H , „, 
4-54 (2H, S ), 5.48 (1H, S ) , 6.79 (2H, s), 7 ,5 
(2H, d, J=7.9H2), 7.4-7.5 (4H, m, , 7.59 (2H, d 
J=8.3H2) 

25 APCI-MASS (m/z) : 455 (M+H+) 

(22) 1 -Cycloheptyi-l- r 4-(4-di 1 nethyla I r l inophenyl)ben2ylj-3- 
(2,4, 6-trimethylphenyl) urea 

IR (KBr) : 3405, 3325, 2920, 2855, 2805, 1650, 

1610, 1535, 1500 cm -1 
NMR (CDCI3, 5, : 1.5-2.2 (12H, m) , 1 . 98 (6H/ s) 

2-20 (3H, 3.00 (6H, s) , 4.4-4.6 (IK. m) ' t 4 5, 

(2H, S ), 5.50 (1H, s), 7.4-7.65 (8H, m» 
APCI-MASS (m/2) : 484 (M+H + ) 



30 
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(23) 1-Cycloheptyl-l- [4- (4-bromophenoxy) benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR {KBr ) : 3410, 3325, 2920, 2855, 1635, 1585, 
1505 cm" 1 

NMR (CDC1 3 , 5) : 1.5-2.1 (12H, m) , 2.01 (6K, s), 

2.22 (3H, s), 4.35-4.55 (1H, m) , 4.49 (2H, s) , 
5.46 (1H, s), 6.81 (2H, s), 6.85-7.05 (4H, m) , 
7.3-7.5 <4H, m) 

APCI-MASS (m/z) : 537 (M+H + ) 



(24) 1-Cycloheptyl-l- (4-benzoylbenzyl) -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3325, 2920, 2855, 1655, 1605, 1505 cm"" 1 
NMR (CDCI3, 5) : 1.4-2.05 (12H, m) , 2.06 (6H, s) , 
15 2.22 (3H, s), 4.2-4.4 (IK, m) , 4.61 (2H, s) , 5.45 

(1H, s), 6.82 {2H, s), 7.5-7.7 (5H, m) , 7.75-7.9 
(4H, m) 

APCI-MASS (m/z) : 469 (M+H + ) 

20 (25) 1-Cycloheptyl-l- ( 4-benzylbenzyl ) -3- (2,4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3305, 3025, 2920, 2855, 1625, 1505 cnT 1 
NMR (CDCI3, 5) : 1.5-2.05 (12H, m) , 1.93 (6H, s} , 

2.21 (3H, s), 3.97 (2H, s) , 4.35-4 .55 (1H, m) , 

25 4.46 (2H, s), 5.42 (IH, s), 6.78 (2K, s) , 7.1-7.4 

(9H, ra) 

APCI-MASS (m/z) : 455 (M+H + ) 

(26) 1-Cycloheptyl-l- (4-phenylthiobenzyl ) -3- (2, 4, 6- 
30 trimethylphenyl ) urea 

IR (KBr) : 3315, 2920, 1630, 1610, 1505 cm" 1 

NMR <CDCI 3 , 5) : 1.4-2.05 (12H, m) , 2. CO (6K, s), 

2.22 (3H, s), 4.3-4.5 (1H, m) , 4.4S (2H, si, 5.42 
(1H, s), 6.81 (2H, s), 7.07 (IK, t, J=8.6Hz), 

35 7.25-7.45 (8H, m) 



WO 96/10559 



PCT/JP95/0I982 



15 



- 155 - 

APCI-MASS (m/z) : 473 (M+H + ) 

<*V l-c™Ptyl-l- [(6 . phenylthlopyri[iln .3. yl)metii 
(2,4, 6-triniethylphenyl)urea 
5 IR (KBr ) : 3310, 2925, 2855, 1630, 1585, 1510 

CCDC1,. 5, : i.s-2.05 (12H, m, , 2 . 05 < 6H , s) 
2-23 (3H, s,, 4.05-4.2 (IH, , 4.47 (2 „, ' 
5^49 (IK, s)/ 6 . 84 (2H/ s)< g 9Q ^ rf 

in J-8-3H2), 7.4-7.65 (6H, »> , 8 . 43 (l K , d,' J=l 8Hz» 

10 APCI-MASS (m/z, : 474 (M+H+J 

(28) 1-Cycloheptyl-l- (4-benzoylaminobenzyl) -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3350, 3055, 2920, 2855, 1655, 1610 
1550 cm" 1 

^ ( , DMSO " d 6' 5 > l.«-1.9 (12H, 2 . 06 (6H/ 

2-19 (3H, s), 4.1-4.3 ( iH , «, , 4.51 (2H, s) , 6.81 
(2H, s), 7.05 (IH, d, J=7.7 H2 ), 7.29 (1H d 
J=7.7Hz,, 7.40 (IH, s) , 7.5-7.7 <4H, m,,' 7 .77 
(IH, s), 7.9-8.0 (2K, m) , 10.26 (IH «) 
APCI-MASS (m/z) : 48 4 (M+H + , - 

(29, l-Cycloheptyl-l-r4-(phenylcarbamo y l,be n2y l)-3-(, 4 6 _ 
trimethylphenyl, urea ' ' 

25 IR (KBr, : 3425, 3300, 2920, 2860, 1670, 1635, 

1600, 1540 cm" 1 
NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m) , 2.11 (6H s> 

2.21 (3H, s,, 4.1-4.3 (IH, m, , 4.58 (2H, s>.' 6 .85 

2H s, 7.13 (IH, t, J-7.3HZ), 7.3-7.5 (4H, 
7.65 (IH, s,, 7.77 (2H, d, J=7.6Hz,, 7.93 (2H d 
J=8.2Hz), 10.17 (IH, s, \ ' ' 

APCI-MASS (m/z, : 434 (M+H + ) 



20 



30 



35 



(30, l-Cycloheptyl-l- [ 4-(2-py r idylcarbamo y i)be n2 yl]-3. 
(2, 4, 6- trimethylphenyl, urea 
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IR (KBr) : 3335, 292C, 2855, 1675, 1635, 1610, 

1580, 1525, 1505 cm" 1 
NMR (DMSO-d 6 , 6) : 1.4-1.9 (12H, m) , 2.10 (6H, s) , 

2.21 (3H, s), 4-1-4.3 (1H, m) , 4.57 (2H, s), 6.84 
(2H, s), 7.16 (1H, dd, J=6.8, 5.8Hz), 7.42 (2H, 
d, J=8.2Hz), 7.63 <1H, br s), 7.8-7.9 (1H, a), 
8.00 (2H, d, J=8.2Hz), 8.19 (IK, d, J=8.4Hz), 
8.35-8.45 (1H, m) , 10.71 (IK, s) 
APCI-MASS (m/z) : 485 (M+H + ) 



(31) 1-Cycloheptyl-l- [4- ( 4-f luorophenoxy) benzyl] -3- (2, 4, 6- 
1 trimethylphenyl) urea 

IR (KBr) : 3305, 2920, 2855, 1630, 1500 cnT 1 

NMR (CDC1 3 , 5) : 1.5-2.1 (12H, a), 2.00 (6H, s), 

15 2.22 (3H, s), 4.3-4.5 (1H, m) , 4.76 (2H, s) , 5.47 

(1H, s), 6.82 (2H, s), 6.9-7.1 (6H,.m), 7.36 (2K, 
d, J=8.5Hz) 
APCI-MASS (m/z) : 475 (M+H + ) 

20 (32} 1-Cycloheptyl-l- [4- (phenylsulf amoyl ) benzyl ] -3- (2,4,6- 
trimethylphenyl ) urea 

IR (KBr) ; 3395, 3130, 2925, 2860, 1635, 1600, 
1500 cm" 1 

NMR (DMSO-d 6 , 5) : 1.3-1.8 (12H, xn) , 2.01 (6H, s), 
25 2.20 (3H, s), 4.05-4.25 (1H, m) , 4.50 (2H, s), 

6.81 (2H, s), 7.0-7.15 (3K, m) , 7.15-7.3 (2K, m) , 
7.42 (2K, d, J=8.3Hz), 7.57 (1H, br s), 7.70 (2H, 
d, J=8.3Hz), 10.23 (1H, s) 
APCI-MASS (m/z) : 520 (M+rT) 

30 

(33 ) 1-Cycloheptyl-l- [4 - (phenylsulf onylamino) benzyl] -3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3410, 3110, 2925, 2860, 1630, 1510 cm" 1 
NMR (DMSO-d 6 , 5) : 1.3-1.8 (12H, m) , 1.99 <6H, s), 
35 2.20 (3H, s), 4.0-4.2 (1H, m) , 4.37 (2H, s) , 6.31 
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15 



20 



25 



30 



35 



<2H, s), 7.01 (2H, d , J-8.3HZ), 7.15 (2H, d, 
J-8.3Hz), 7.37 (1H, br s >, 7. 5-7 . 65 ' <3H. a) , 7 
7.8 (2H, m) , 10.22 (1H, br s) 
APCI-MASS (m/z) : 520 (M+H + ) 

(34) l-Cycloheptyl-l- [4 - ( 3-thienyl)benzylJ- 3 - (2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3320, 2920, 1624, 1504, 1252, 775 cm^ 
NMR (CDC1 3 , 6 ) : 1.40-2.10 ,12H, m, , 2.00 (6H, s, 
2.20 (3H, s), 4.35-4.55 (1H, m, , 4.53 (2H, s) 
5-47 fl„, s) , 6 . 79 (2H/ s)/ 7>34 _ 7 5Q (5Hf ' 

7.55-7.66 (2H, m) 
APCI-MASS (m/z) : 447 (M+H + ) 

(35) 1-Cycloheptyl-l- [4- (2-thienyl, benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3319, 2922, 1624, 1504, 1253, 849 cm"* 

NMR (CDC1-,, 6} : 1 40_ ? in /-sou 

3' 1.40 2.10 U2H, m), 2.01 ( 6H, s) 

2.20 (3K, s), 4.35-4.55 (IK, m , , 4.52 (2H, s) 
5-46 (1H, s), 6.79 (2H, s), 7.09 (IK, dd, j- 5 [l f 
3.6HZ), 7.25-7.35 (2H, m] . 7.36-7.46 (2K, B , . 
7.58-7.68 (2H, m) 
APCI-MASS (m/2) : 4 47 (M+H + ) 

(36, l-Cycloheptyl-l-r4-( P yra2ol-l-yl )be nzylJ-3-(2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3325, 2922, 1628, 1504, 1394 cm "l 
NMR (CDCI3, 5) : 1.40-2.08 (12H, m, , 2.04 ( 6H, s, 
2.21 (3H, S)/ 4.28-4.48 (1H, m) , 4.55 (2H, s) ' 
5-48 (IK, S ), 6.48 (1H, t, J=2.3Kz), 6.81 i2 y 
s), 7.42-7.54 (2K, m, , 7.65-7.78 (3H, m, , 7 *'■> 
(1H, d; J=2.3H2) 
APCI-MASS (m/z) : 431 (M+H + ) 

(37) l-Cyclohe P tyl-l-f4-(i m ida 2 ol-l-yl,benzyl]- 3 - (2,4,6- 
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t rimethylphenyl ) urea 

IR {KBr ) : 3310, 2922, 1637, 152C, 1305 cm" 1 
NMR (CDC1 3 , 5) : l.'38-2.10 (1'2H, m) , 2.C5 (*6H, s) , 
2.22 (3H, s), 4.20-4.40 (1H, m) , 4.57 (2K, s) , 
5 5.47 (1H, S), 6.83 (2H, s), 7.21 <1H, s) , 7.28 

(1H, s), 7.33-7.44 (2H/ m) , 7.45-7.57 (2H, m) , 
7.95 (1H, s) 
APC I -MAS S ! m/ z ) r 431 (M+ H + ! 

10 (38) 1-Cycloheptyl-l- [4- ( 1-me thy lpyrazo 1-4 -yl ) benzyl ] -3- 
(2,4, 6-tr ime thy lpheny 1 ) urea 

IR (KBr) : 3321, 2922, 1628, 15C4, 1209, 955 cm" 1 
NMR (CDCI3, 6) : 1.38-2.08 (12H, m) , 1.99 <6H, s), 

2.20 (3H, s), 3.95 (3H, s), 4.35-4.55 (1H, m) , 
15 4.50 (2H, s), 5.47 (1H, s) , 6.79 (2H, s), 7.32- 

7.53 (4H, m), 7.61 (1H, s), 7.75 (1H, s) 
APC I -MASS (m/z) : 445 (M+H + ) 

(39) 1-Cycloheptyl-l- [ (2-phenylthiophen-5-yl ) methyl ] -3- 
20 (2, 4, 6- 1 rimethylphenyl) urea 

IR (KBr) : 3329, 2922, 1624, 1510, 758 cm*" 1 

NMR (CDCI3, 6) : 1.42-2.15 (12H, m) , 2.04 <6H, si, 

2.22 (3H, s), 4.25-4.43 (1H, m) , 4 . 63 (2H, s) , 

5.82 (1H, s), 6.81 (2H, s), "7.02 (IK, d, 

25 J=3.6Hz), 7.16 (1H, d, J=3.6Hz), 7.22-7.43 (3K, 

m) , 7.50-7.61 (2H, m) 
APCI-MASS (m/z) : 447 (M+H + ) 

(40) 1-Cycloheptyl-l- [4- (oxazol-5-yl ) benzyl ] -3- (2,4, 6- 
30 trimethylphenyl ) urea 

IR (KBr) : 3302, 2922, 1624, 1508, 1105, 941 cm" 1 
NMR (CDCI3, 5) : 1.38-2.08 (12H, m) , 2.03 (6K, s) , 

2.21 (3K, s), 4.30-4.50 (IK, m) , 4.55 (2H, 3), 
5.45 (1H, s), 6.81 (2H, s) , 7.36 (1H, s), 7.42- 

35 7.53 (2H, m) , 7.63-7.74 (2H, m) , 7.92 (IK, s) 
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APCI-MASS (m/z) : 432 (M+H + ) 

(41) l-Cycloheptyl-l- [ (2-phenylfuran-S-yl, ni ethylJ-3-(2,4,6- 
trimethylphenyl ) urea 

5 IR (KBr) •• 3340 / 2 920, 1628, 1509, 762 cuT* 

NMR (CDC1 3 , 5) : 1.40-2.15 (12H, m, , 2 . 09 (6H, s, , 

2.23 (3H, s), 4.22-4.41 (IH, m) , 4.53 (2H, s) , 

5.93 (IH, s), 6.41 (IH, d, J=3.3H2), 6.62 (IH, d, 

J=3 - 3H2) ' 6 - 83 (2H ' s), 7.20-7.43 (3H, m) , 7.57- 
10 7.67 (2K, m) 

APCI-MASS (m/z) : 431 (M+H + ) 

(42) 1-Cycloheptyl-l-l ( 5 -phenyliaoxa2ol-3-yl)aethyl]-3- 
(2, 4, 6-trimethylphenyl) urea 
15 IR (KBr) : 3326, 2924, 1630, 1512, 766 cm"* 

NMR (CDCI3, 5, : 1.40-2.10 (12H, m) , 2 .14 (6H, s) , 
2.24 (3H, s), 4.05-4.25 (IH, m) , 4.56 (2K, s) , 
6.14 UH. s), 6.63 (IH, s) , 6.86 (2H, s) , 7.40- 
7 -53 (3H, m), 7.70-7.82 (2H, m) 
20 APCI-MASS (m/z) : 432 (M+H + ) 

(43) l-Cycloheptyl-l-[ (3-phenylpyra2ol-5-yl)nethyl]-3. 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 2700-3600 (br) , 2924, 1633, 1508, 1250, 
25 1201 cm -1 

NMR (CDCl,, 5) : 1.35-2.10 (12K, », , 2 .12 (6H. «, , 
2-23 (3H, s), 3.92-4.12 (IH, m) , 4.47 (2H, si, 
6-24 (IH, br s), 6.50 (IH, s) , 6.84 (2H, s) , 
7.25-7.46 (3H, m) , 7.62-7.75 (2H, m) 
30 APCI-MASS (m/z) : 431 (M+H + ) 

(44) l-Cycloheptyl-l-[(4-phenylthiopher.-2-yl)methyl]-3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3315, 2922, 2854, 1628, 1508, 1377, 
35 1308 cm -1 
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NMR (CDCI3, 6) : 1.40-2.13 (12H, m) , 2.03 (6H, s), 
2.21 (3H, s), 4.26-4.45 (1H, m) , 4.66 <2H, s) , 
5. 82 (1H, s) , 6.81 {2H, s), 7.21-7.45 (5H, m) , 
7.50-7.60 (2H, m) 
5 APCI-MASS (m/2) : 447 <M+H + ) 

(45) 1-Cycloheptyl-l- [4- (pyrazoI-3-yl ) benzyl 1 -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 2800-3500 (br) , 2924, 2856, 1645, 1504, 
10 1240 cm" 1 

NMR (CDC1 3 , 6) : 1.38-2.1C (12H, mj , 2.00 (6K, s) , 
2.19 (3H, s), 4.35-4.55 (1H, m) , 4.54 (2H, s), 
5.51 (1H, s), 6.60 (1H, d, J=2.3Hz), 6.78 (2H, 
s), 7.42-7.53 (2H, in), 7.55 (1H, d, J=2.3Hz), 
15 7.73-7.83 (2H, m) 

APCI-MASS (m/z) : 431 (M+H + ) 

(46) 1-Cycloheptyl-l- [4- (l-methylpyrazoI-3-yi ) benzyl] -3- 
{2,4, 6-trimethylphenyl) urea 

20 IR (KBr) : 3406, 3331, 2924, 2856, -1647, 1502, 

1236, 849, 758 cm" 1 
NMR (CDCI3, 6) : 1.38-2.08 (12H, m) , 2.00 (6H, s), 
2.20 (3H, s>, 3.96 (3K, s) , 4.35-4.55 (IK, m) , 4.52 
(2H, s), 5.50 (1H, s) , 6.54 (1H, d, J=2.3Hz), 6.78 

25 (2H, s), 7.35-7.47 (3K, m) , 7.77-7.87 (2H, m) 

APCI-MASS (m/z) : 44 5 (M+H+) 

(47) 1-Cycloheptyl-l- [4- ( l-methylpyrazol-5-yl ) benzyl 3 -3- 
(2, 4, 6-trimethylphenyl) urea 

30 IR (KBr) : 3296, 2922, 2854, 1628, 1506, 1385 cm" 1 

NMR (CDCI3, 6) : 1.38-2.10 (12K, ir.; , 2.02 (6H, s), 
2.21 <3H, s), 3.89 (3H, s), 4.32-4.50 (1H, m) , 
4.57 (2H, s), 5.45 (1H, s), 6.30 (IK, d, 
J=1.9Hz), 6.81 (2H, s>, 7.39-7.56 (5K, m) , 

35 APCI-MASS (m/z) : 445 (M+H + ) 
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10 



15 



f«l J-^eptyl-l-n-.l-trUyl-lH-tetrazol-S-yl,^^,. 
J- v2, 4, 6-trimethylphenyl) urea 

IR (KBr ) : 3340, 2924, 2856, 1649, 1495, 14 48 , 
1240 cm- 1 

NMR (CDC1-,, 6) : 1 38-7 in /nu 

3' °i 1.38.2.10 (12H, m), 1.96 (6H, s) 

2.20 (3H, s), 4.30-4.50 (1 H , m) , 4 .57 (2H. s) 
5-42 (1H, S ), 6 . 77 (2H/ s)/ 7 . 08 . 757 ' 
8.05-8.18 (2H, m) 

M9) l-Cycloheptyl-l-l4-p h enoxybenzyl-3-(4,6- 
dimethoxypyrimidin-2-yl) Jurea 

IR (KBr) : 3390, 2925, 2860, 1685, 1595 cm^ 
NMR (CDC1 3 , 6) : 1.4-2.0 (12H, B , , 3 . 87 f6H , s) 

4-2-4.4 (1H, 4.51 (2H, s), 5.66 <1H, s, ,' 6.87 

(1H, s), 6.95-7.4 (9H, m) 
APCI-MASS (m/z) : 4 77 (M+H + ) 

(50) 1-Cycloheptyl-l- (4-phenylbenzyl ) -3- [2, 4- 
bis (methyl thio) -6-methylpyridin-3-yl] urea 
IR (KBr) : 3360, 2925, 2855, 1660^ 1565 cm"! 
NMR (CDCI3, 6) : 1.45-2.1 ,12K, m) , 2.36 ( 3H, s , 

2.45 (3H, s), 2.46 <3H, s) , 4.3-4.5 (1H, „, . 4.62 
(2h, s), 5.52 (1H, s), 6.59 <1H, s) , 7 . 3 _ 7>7 

APCI-MASS (m/z) : 506 (M+H + ) 

(51) 1- (3-Phenylbenzyl) -i-cycioheptyl-3- (2 # 4 r 6- 
crif luorophenyl ) urea 

IR (KBr) : 3285, 2925, 2860, 1635, 1610, 1520 cm" 1 
NMR (CDC1 3 , 5) : 1.4-2.05 (12H, m) , 4.3-4.5 (1H 

*), 4.62 (2H, s), 5.60 (IK, s), 6.55-6.7 (2F, m > 
7.3-7.65 (9H, m) 
APCI-MASS (m/z) : 453 (M+H + ) 

35 (52) l-(2-Phenylbenzyl)-i- C ycloheptyl-3- (2,4,6- 



25 



30 
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trif luorophenyl ) urea 

IR (KEr) : 3415, 3320, 3060, 3020, 2920, 2855, 

1625, 1575 cm" 1 
NMR (CDC1 3 , 6) : 1.4-2.0 (12H, m) , 4.2-4.35 <1H, 
5 m), 4.40 (2H, s), 5.50 <1H, s) , 6.55-6.75 (2K, 

m), 7.25-7.6 (9H, m) 
APCI-MASS (m/z) : 453 (M+H+) 

(53) 1-Cycloheptyl-l- (4-phenoxybenzyl) -3- (2, 4, 6- 
10 trif luorophenyl) urea 

IR (KBr) : 3285, 2925, 2860, 1635,. 1590, 1520 era" 1 
NMR (CDCI3, 6) : 1.4-2.0 (12H, m) , 4.2-4.4 (1H, m) , 
4.51 «2H, s), 5.58 (1H, s) , 6.6-6.75 (2H, m) , 
7.0-7. 4 (9H, m) 
15 APCI-MASS (m/z) : 4 69 (M+H+) 

(54) 1-Cycloheptyl-l- (3-phenoxybenzyl) -3- (2,4,6- 
trif luorophenyl ) urea 

IR (KBr) : 3280, 2930, 2860, 1635, 1615, 1585, 

2 0 152 0 cm"" 1 

NMR { CDCI3 , 6) : 1.4-2.0 (12H, m) , 4.2-4.4 (iH, m] , 
4.50 (2H, s), 5.55 (1H, s), 6.6-6.75 (2H, m) , 
6.9-7.4 (9H, m) 

APCI-MASS (m/z) : 4 69 (M+H + ) 

25 

(55) 1-Cycloheptyl-l- [4- (pyridin-2-yl)benzyl} -3- (2, 4, 6- 
trif luorophenyl ) urea 

IR (KBr) : 3285, 2925, 2860, 1635, 1610, 1520 cm" 1 
NMR (CDCI3, 6) : 1.4-2.1 (12H, m) , 4.25-4.4 <1H, 
30 m), 4.61 (2H, s) , 5.59 (1H, s) , 6.6-6.75 <2H, m) 

7.2-7.3 (IH, m), 7.47 (2H, d, J=8.4Hz), 7.7-7.3 
(2H, m), 8.02 (2H, d, J=8.4Hz), 8.65-8.75 ( IH, m 
APCI-MASS (m/z) : 454 (M+H + ) 

3 5 (56) 1-Benzyl-l- [ [2- ( 4-chlorophenyl ) thiazol-4-yl ] methyl ] -3 
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(2, 4, 6-trif luorophenyl) urea 
I* <KBr, : 3270, 3090, 1665 . 1640, 
NMR (CDC1 3 , 5, : 4.54 , 2H , s)/ 4 . 64 , 2Hr s) 

6-65-6.8 C2H, .) , 7.3-7.4 (5H, m , , 7.3/ C 1 H .- s) 
5 7.4-7.5 ( 2H , m>, 7.85-7.95 (2H, B , 

APCI-MASS (m/z, : 488 (M+H + , 

<SV '-<Cyclohepty 1 -l- I 4- (pyrrol - 1 . yl)ben2yl .. 3 # 
trif luorophenyl) urea 

» (KBr, : 3285, 2925, 2860, 1635, 1610, 1520 cm"* 
NMR ,CDC1 3 . 5, : 1.4-2.05 (12H, m,. , 4.2-4.4 (1H 

«>, < 56 (2H, s,, 5.57 (1H, s, , 6.3-6.4 (2H,' n» , 
6-55-6.7 ( 2H , a , , 7.05-7.15 (2H, m, , 7.41 (4H s, 
APCI-MASS (m/z) . 442 (M + H + , 

(58, i-Cycloheptyl-l- [ 4- ( 3-thienyl,benzyl 3 -3-,2,4,6- 
trifluorophenyljurea 

IR (KBr) : 3300, 2927, 1 63 7, 1518, 1120. 777 „-! 
™* (CDCI3, 5, : 1.40-2.08 (12H, », , 4. 27-4 47 riH 
»>, 4.56 f2H, s,, 5.58 (1 H , s, , 6.56-6 73 (2H ' 
m), 7.30-7.50 (5H, m) , 7.57-7.70 (2K, m, 
APCI-MASS (m/z) : 459 (M+H + , 

(59) 1-Cycloheptyl-i- [4- (2-thienyl, benzyl] -3- (2, 4, 6- 
trif luorophenyl, urea 

IR (KBr, : 3300, 2930, 1635, 1520, 1120 cm"! 
NMR (CDCI3, «> : 1.38-2.08 (12H, m, , 4.25-4.45 (1 H 
4.55 (2H, s), 5.57 ,, H , s , , 6.55-6.72 ( 2H , ' 
7.09 (1H, dd, J-5.1, 3.6Hz,, 7.22-7.4? (4H 
m,, 7.57-7.70 (2H, m, 
APCI-MASS (m/z, : 459 (M+H + , 

Example g 

To a stirred suspension of 1-cycloheptyl-i- [ 3- ( i - 
tntyl-iH-tetrazol-5-yl, benzyl ] -3- (2, 4, 6- 
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trimethylphenyl) urea (1.46 g) in methanol (14 ml) was added 
cone, hydrochloric acid (0.722 ml). The mixture was 
stirred for one hour at room temperature. Insoluble white 
solid was collected by filtration, washed with methanol 
5 (x2), water (x3) to give 1-cycloheptyl-l- [3- ( lH-tetrazol-5- 
yDbenzyl] -3- (2,4, 6-trimethylphenyl) urea (0.79 g) . 

IR (KBr) : 3359, 2400-3300 (br) , 1595, 1512, 1456, 
1257 cm" 1 

NMR (DMSO-d 6 , 6) : 1.35-1.90 (12H, m) , 2.06 (6H, 
10 s), 2.20 (3H, s), 4.14-4.34 (1H, m) , 4.59 (2H, 

S), 6.82 (2K, s), 7.46-7.66 (2H, m) , 7.80-7.90 
(1H, m) , 8.00-8.08 (1H, m) 
APCI-MASS (m/z) : 433 (M+H + ) 

15 Example 7 

To a solution of N-cycloheptyl-4- (4- 
f luorophenoxy) benzylamine (2.51 g) in toluene (100 ml) were 
added 3-phenoxycarbonylamino-2, 4-bis (methylthio) -6- 
methylpyridine (2.56 g) and triethylamine (2.43 g) and the 

20 mixture was refluxed for 4 hours under nitrogen. The 
mixture was cooled and poured into a mixture of ethyl 
acetate and water. -The separated organic layer was washed 
with brine, dried oye^ma^nes^iiim sulfate and.-evapprated -in . - 
vacuo. The residue was purified by column chromatography 

25 on silica gel to give i-cycloheptyl-1- [ 4- ( 4- 

f luorophenoxy) benzyl ] -3- [2, 4-bis (methylthio) -6- 
methylpyridin-3-yl]urea (3.89 g) . 

IR (KBr) : 3379, 3080, 3055, 2924, 2856, 1651, 1568, 
1529, 1497 cm" 1 

30' NMR (DMSO-d 6 , 6) : 1.4-2.0 (12H, m) , 2.39 (6H, s) , 

2.44 (3H, s), 4.0-4.2 (1H, m) , 4.45 (2H, s), 6.86 
MH, s), 6.93 (2H, d, J=8.5Hz), 7.0-7.1 (2H, m) , 
7.15-7.3 (2K, m), 7.36 (2K, c, J=8.5Hz), 7.83 
(1H, br s) 

35 APCI-MASS (m/z) : 540 (M+H + ) 
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Exampl e a 

To a solution of N-cycloheotyl-4- (4- 

a f drn h IT y,ben2ylamine (1 ' 57 9> in t0luene C130 ml, we. 

(1 44 g, and triethylamine (1.52 g, , and the fixture was 
refluxed for 3 hours under nitrogen. The nixture was 
Poured into a mixture of ethyl acetate «• 

the separated organic layer was washed with brine d^ied 
over magnesium sulfate and evaporated in vacuo. The 

to eS g? V e e T T h ifled ^ C ° 1Umn ~to grvhy on sil ica gel 
to g ive l-cycloheptyl-i- £ 4-(4-fluorophea oxy,ben 2 yl 3 -3- (2 4 - 
^-thox y -6-«.thy 1 pyridin-3-yl,„r.a (1.83 g, 

IR (KBr) : 3388, 3062, 2927, 2856, 1668, 1599 
1498 cm -1 

NMR <DMSO-d 6 , 5) : 1.3-1.9 (12H, m> , 2135 (3H, 

3.67 and 3.77 (6H, s x 2) , 4.0-4.2 ,1H, m) , «.„ 
(2H, s), 6.63 (1H, s), 6.95-7.4 (8K, m) 
APCI-MASS (m/z, : 496 (M+H + ) 

To a suspension of N-benzyl-3- (oyrazol-3- 
TsoZlT^ biS(trifl "™tate, (2.46 g, 
..(80 ml, were-added 2, 4-bis (methylthio) -6-methy. -3- 



25 



30 



35 



• » ^ / -o-mecnyl-3- 

Phenoxycarhonyla.inopyridine (l. 60 g, . and triethylamine 

r ; 2' ^ miXtUre W3S 4- hours under 

» tro gen. The mxxture was cooled and poured into a mixture 
of ethyl acetate and ice water. The separated organic 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purifie, bv 
column chromatography on silica gel to give l-ben^V -1- r 3- 
(p.vrazol-3-yi , benzyl ] -3- [2, 4-bis (methvlthio, -6- 
methylpy r idi n -3-yl]urea (831 mg, . 

IR (KBr) : 3238, 3061, 3028, 2959, 2924, 2870, 1641 
1564, 1495 cm -1 

NMR (DMSO-dg, 5, : 2.42 (6K, s,, 2.46 (3H, s), 4.49 
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<4H, br s), 6.6-6.7 (1H, m) , 6.90 {IK, s) , 7.2- 
7.8 (10H, m) , 8.29 (1H, br s), 12.86 (1H, br s) 
APCI-MASS (m/z) : 490 (M+H + > 



5 Example IP 

The mixture of N-cycloheptyl-3- (l-tritylpyrazol-3-yl) - 
benzylamine (14.63 g) and phenyl N- (2,4,6- 
trif luorophenyl ) carbamate (7.64 g) and triethylamine (20 
ml) in toluene (360 ml) was stirred at 100°C for one hour. 
10 After cooling to room temperature, the reaction mixture was 
washed with water, aqueous sodium bicarbonate, water and 
brine, dried over magnesium sulfate, and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel (700 g, eluting with n-hexane - ethyl acetate 
15 (4:1 to 3:1)) to give 1-cycioheptyl-l- [ 3- < 1-tritylpyrazol- 
3-yl) benzyl] -3- (2, 4, 6-trif luorophenyl) urea (19.6 g) . 

IR (KBr) : 2900-3600 (br) , 2927, 2858, 1635, 1607, 

1520, 1446 cm" 1 
NMR (CDC1 3 , 6) : 1.35-2.10 (12H, m) , 4.26-4.48 (IK, 
20 m) , 4.55 (2H, s) , 5.57 (1H, s) , 6. 52-6. 70 ' (3H, 



m), 6.75-6.97 (2H, m) , 7.10-7.45 (I6H, m) 
7.68-7.80 (2H, m) 



25 



Example 11 

The following compounds were obtained according to 
similar manners to those of Examples 7, 8, 9 and 10. 



(1 ) 1-Cyclohexyl-l- [ 4- (4-f luorophenoxy) benzyl] -3- [2 f 4- 



bis (methylthio) -6-methylpyridin-3-yl] urea 



30 



IR (KBr) : 3377, 3084, 3057, 2927, 2856, 1653, 1566, 



1533, 1497 cnT 1 



35 



NMR (DMSO-d 6 , 5) : 1.3-1.8 (10H, m) , 2.39 (6H, s), 
2.45 (3H, s), 3.85-4.05 [1H, m) , 4.47 (2H, s) , 
6.86 (1H, S), 6.93 (2H, d, J=8.5Hz), 6.95-7.05 
(2H, m) , 7.35 . (2H, d, J=8.5Hz), 7.88 (1H, s) 
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APCI-MASS (m/z) : 526 (M+H+, 

(2) 1 -Ben 2 yl-i- M - (< _ fluorophenoxy}ben2yi] _ 3 _ f2 ^_ 
bis (methylthio) -6-methylpyridin-3-yl) urea 
> IR (KBr, : 3307, 3062, 3029, 2995, 2922, 1735, , 6 . 60 

1564, 1497 cm" 1 

6 ' ' 2-42 ( ° h ' S) ' 2 - 46 OH, s), 4.43 

<2H, s), 4.46 (2H, s ) , 6.89 (1 H , sj , 6.9-7.4 
U3H, m), 8.26 (1H, s, 
10 APCI-MASS (m/z) : 526 (M+H + , 

(3) 1-Cycloheptyl-l- f 4-phenoxybenzyl, -3- [2, 4- 
bis (methylthio, -6-methylpyridin-3-ylJ urea 

(KBr, : 3371, 2922, 2856, 1653, 1485, 1219 cm"! 

NMR (CDClr,, o, : i 35-? iri n , D , „ 

3' «J -.35 2.10 (12H, m), 2.36 (3H, s, , 

2-45 (3H, s>, 2.46 (3K, s, , 4.22-4.42 (1H, m) , 

4.55 (2H, s,, 5.49 (1H, s) , 6.59 flH, s, , 6.95- 

7 -15 {5H, m), 7.24-7.46 (4H, m, 

APCI-MASS (m/z) : 522 (M+H + , 



15 



20 



25 



30 



35 



(4) 1 -Cyclohe P tyl-i- [4 -(4-broi n ophenoxy)beP.zvi]-3- r 2 4 
bis (methylthio, -6-methylpyridin-3-yl ] urea 
IR (KBr, : 3377, 2924, 2852, 1668, 1481, 1738 cm"! 

NMR (CDC1-,, 6, : l 40.? m tnzi 

3' »i • .1.40 2.10 (12rf, m, , 2.37 (3H, s) 

2-46 (3K, s), 2.47 (3H, s), 4.25-4.40 (l H m, ' 

4-55 <2H, s,, 5.47 (1H, s, , 6.60 (1 K , s, , 6.80- 

7-08 (4H, m), 7.35-7.50 (4H, m) 

APCI-MASS (m/z, : 600 , 602 (M+H + , 

(5, 1-Benzyl-i- [4- ( 4 -bromophenoxy) benzyl] -3- [ 2 , a- 
bis (methylthio, -6-methylpyridin-3-yl J urea 
IR (KBr, : 3200-3700 (br, , 2922, 1662, 1564, 148" 
1236 cm-1 

NMR (CDCI3, 5) : 2.39 (3H, s, , 2.47 (3H, s,, , 49 
OH, s,, 4.61 (2H, s,, 4.63 (2H, s,, 5.68 (1 H , 
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s), 6.62 (1H, s>, 6.82-7.05 (4H, m) , 7.25-7.50 
(9H, m) 

APCI-MASS (m/2) : 594, 596 (M+H+) 

5 (6) 1-Cycloheptyl-l- [4- (4-bromophenoxy) benzyl] -3- [2,4- 

dimethoxy-6-methylpyridin-3-yl]urea 

IR (KBr) : 3100-3700 (br) , 2926, 2856, 1668, 1597, 

1504, 1481, 1240 cm' 1 
NMR {CDC1 3 , 5) : 1.40-2.10 (12H, m) , 2.38 (3H, 5), 
10 3.79 (3H, 5), 3.83 (3H, s), 4.25-4.40 (1H, m) , 

4.52 (2H, s), 5.43 <1H, s) , 6.36 (IK, s) , 6.82- 
7.06 (4H, m) , 7.32-7.50 (4H, m) 
APCI-MASS (m/z) : 568, 570 <M+H + ) 

15 (7) 1-Benzyl-l- [4- (4-bromophenoxy) benzyl] -3- [2, 4- 

dimethoxy-6-methylpyridin-3-yl ] urea 

IR (KBr) : 3200-3400 (br) , 2997, 1637, 1595, 1506, 
1365 cm" 1 

NMR (CDCI3, 8) : 2.39 (3H, s) , 3.80 {3H, s) , 3.85 
20 (3K, s), 4.60 (4H, s) , 5.64 (1H, s) , 6.38 (1H, 

s) , 6.80-7.05 (4H, m) , 7.22-7.50 (8K, xnj 
APCI-MASS (m/z) : 562, 564 (M+K + ) 

Example 12 

25 To a mixture of 1-cycloheptyl-l- [ 3- ( 1-trit ylpyrazol-3- 

yl)benzyl]-3- (2, 4, 6-trif luorophenyl ) urea (17.6 g) and 
anisole (35 ml) was added tri f luoroacetic acid (70 ml) . 
The mixture was stirred at 60°C for 3 hours and cooled to 
room temperature. The excess trif luoroacetic acid was 

30 removed in vacuo. To the residue was added water and ethyl 
ace:ate. The mixture was basified with 5N-sodium hydroxide 
under ice cooling and extracted with ethyl acetate. The 
organic layer was washed with water, and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 

35 purified by column chromatography on silica gel (530 g, 
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elating with n-hexane - ethyl acetate (2:1 to 1:2,, to give 

l-cycloheptyl-l-[3-(pyra 2 ol-3-yl,ben 2 ylj-3-(2,4 / 6- 
trifluorophenyl) urea (10.71 g) . 

IR (KBr , : 3500-2600 (br, , 2927, 2858, 1635, 1520, 

1448, 1248, 1120 cm -1 
NMR (CDC1 3 , 6, : 1.30-2.10 (12H, m, , 4.26-4.46 (IK 
m), 4.59 (2H, S ), 5.63 (1H, S ), 6.53-6.73 (3H, 
m), 7.30-7.50 (2H, m) , 7.63 (1H, d, J=2.3Hz>, 
7.65-7.80 (2H, m) 
i0 APCI-MASS (m/z, : 443 (M+H + ) 

To a solution of N-cycloheptyl-4- (4-fluorophenoxy) - 
benzylamine (1.57 g, in toluene (100 ml, were added 3- 
15 Phenoxycarbonylaxaino^^^-trimethylpyridine (2.56 g, and 
trxethylamine (1.52 g, , a „ d the mixture was refluxed for 3 
hours under nitrogen. The mixture was cooled and poured 
into a mixture of ethyl acetate and water. The seoa^ated 
organic layer was washed with brine, dried over maonesium 
sulrate and evaporated in vacuo. The residue was ourified 
oy column chromatography on silica gel to give 1- 
cycloheptyl-1- [4- (4-fluorophenoxy, benzyl] -3- (2,4,5- 
trimethylpyridin-3-yl)urea (1.83 g, . 

IR (KBr) : 3313, 2924, 2856, 1630, 1603, 1*91 CT -1 
25 NMR (DMSO-d 6 , 5, : 1.4-1.9 (12H, m, , 2.06 <3K, s), 

2.24 (3H, s), 4.05-4.25 (IK, m, , 4.48 (2H, s,,' 
6-98 (IK, S ), 6.9-7.1 (4H, m, , 7.2-7.4 (4K, «>' , 



20 



30 



35 



7.66 (1H, s, 
APCI-MASS (m/z) : 47 6 (M+H + , 



To a solution of N-cycloheptyl-4- ( 4-f luoroorenoxy, - 
benzylamine (2.51 g) in toluene (120 mi, were added -i- 

chloro-6-methyi-2-methylthio-3- P henoxycarbonylamino P vridine 
(2.47 g, and triethylamine (2.43 g, at room temoeracure and 
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the mixture was refluxed for 2.5 hours under nitrogen. The 
mixture was poured into a mixture of ethyl acetate and ice 
water and the separated organic layer was washed with 
brine, dried over magnesium sulfate and evaporated in 
5 vacuo- The residue was purified by column chromatography 

on silica gel to give 1-cycloheptyl-l- [4- (4-f luorophenoxy) - 
benzyl] -3- (2-chloro-6-methyl-4-methylthiopyridin-3-yl ) urea 
(2.76 g) . 

IR (K3r) : 3371, 3299, 2924, 2852, 1655, 1576, 
10 1500 cm" 1 

NMR (DMSO-d 6 , 6) : 1.3-1.8 (12H, m) , 2.43 (6H, s), 
4.0-4.2 (1H, m), 4.46 (2H, s), 6.9-7.5 (9K, m) , 
. 8.07 (1H, br s) 

15 Example 15 

To a solution of N-benzyl-3- (pyrazol-3-yl ) benzylamine 
(54.0 g) and triethylamine (143 mi) in toluene (1.35 C) was 
added 2, 4-bis (methyl thio) -3-phenoxycarbonylamino-6- 
methylpyridine (62.4 g) at room temperature and stirred for 
20 24 hours. The resulting precipitate was collected by 
filrration and recrystaliized from dichloromethane - 
methanol - n-hexane to give 1-benzyl-l- (3- (pyrazol-3- 
yl) benzyl] -3- [2, 4-bis (methyl thio) -6-methylpyridin-3-yi ] urea 
(51.0 g) . 
25 mp : 209-210°C 

IR (KBr) : 3392, 3246, 2918, 1649,. 1489, 1228, 
1093 cm" 1 

NMR (DMSO-d 6 , 6) : 2.42 (6H, S), 2.47 (3H, si, 4.49 

(4H, s), 6.66 (1H, br s) , 6.90 (IK, s) , 7.18-7.90 
30 (10H, m) , 8.30 (1H, s), 12.89, 13.30 (total 1H, 

each br) 
APCI-MASS (m/z) : 4 90 <M+H + ) 

Example 16 

35 To a solution of N-benzyl- [ 4- ( 4-bromophenoxy) benzyl ] - 
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10 



15 



amine (1.84 g, and 2, 4, 6-trimethylphenyl-3- 
Phenoxycarbonylaminopyridine (2.20 g, in N N- 
dimeth y i f0 rmamide (50 ml, was added triethylainine " 
and t he mixture was stirred ^ ^ ^ < J3 

nitrogen. The mixture was cooled and acetate M 50 

mt^LT theret °- The ins ° luble 

filtered off, and the filtrate was washed with wate^ ard 

-^1,-3. (2, . ~ 

» C»r, : 3406, 3313, 2929, 2856, 17l «. 
1495 cm" 1 

NMR (DMSO-dc, 6) • j 0 » no , , 

f °V 2,08 (3H ' S) ' 2 - 26 f3H, B ), 2.35 
3K, s), 4 . o3 {2H , s), 4.57 (2H , „, 6.95-7.15 
(5h, m), 7.3-7.6 (9H, m) , 8.05 (1H, br s) 
APCI-MASS (m/2) : 531 ( M+ H + ) 

Example 

To a solution of N-cycloheptyl-4- (4-f luorophenoxv) - 
oen.yla.ine (1.25 g) in toluene (80 ^ ^ ^eTX ' 

:; s r: yit r o) : 2 - methyi - 5 -^---^yia.ino P y r ,: cine 

U.29 g, and tr.ethylamine (1.21 g, , • and the fixture was 
refluxed for 2 hours under nitrogen. The mixture was 
Poured into a mixture of ethyl acetate and ice waj and 
the separated organic layer was washed with brine drUd 
over magnesium sulfate and evaporated in ^ ^J" 6 * 

residue was purified by column chromatography on sii ica ge i 
to g ive l-cycloheptyl-l- [4 - ( 4-fi U orophenoxy,ben zyl! - 3 " 4 6 
b.s^ethylthic^-methylpyrimidin-S-yljurea P 33 g, 

» CKBrj : 3255, 2926, 2856, 1653, 1522, 1497 cni -l 
NMR ( DM SO-d 6 , 6) : i.w.9 (12H, m» , 2.43 (6H, s, 
2-56 (3H, s), 3.95-4.1 (1H, m) , 4. 46 (2P, s > 
6 - 9 ~ 7 - 4 (8H, m), 8.00 (IK, br s) 
35 APCI-MASS (m/z) : 529 (M+H"*" 1 



25 



30 
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Example LB 

To a solution of 1-cycloheptyl-l- [4- (3, 5-di-tert- 
buryl-4-methoxymethoxyphenoxy) ]benzyl-3- (2,4,6- 
trimethylphenyl ) urea (860 mg) in methanol (8.6 ml) was 
5 added cone, hydrochloric acid (0.91 ml), and the mixture 

was stirred at room temperature for 2 hours and at 40°c for 
3.5 hours. The mixture was poured into a mixture of ethyl 
acetate and ice water, and neutralized by addition of 
saturated sodium bicarbonate aqueous solution. The 

10 separated organic layer was washed with water and brine, 

dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give 1-cycloheptyl-l- [4- (3, 5-di-tert-butyl-4- 
hydroxyphenoxy) benzyl ] -3- (2, 4, 6-trimethylphenyl ) urea (495 

15 mg) . 

IR (KBr) : 3639, 3404, 3323, 2956, 2923, 2860, 1651, 

1593, 1504 cm" 1 
NMR (CDC1 3 , 6) : 1.41 (18H, s) , 1.5-2.1 (12H, m) , 
1.98 (6H, s), 2.22 (3H, s) , 4.25-4.4 (IK, m) , 
20 4.45 (2H, s), 5.03 (1H, s) , 6.80 (2H, s) , 6.86 

(2H, s), 6.93 (2H, d, J=8.5Hz), 7.35 (2H, d, 
J=8.5Hz) 
APCI-MASS (m/z) : 585 (M+K + ) 

25 Example 19 

To a solution of 1-cycioheptyl-l- [4- ( 4- 
f luorophenoxy ) benzyl ] -3- [2, 4 -bis (methylthio) -6- 
methylpyridin-3-yl ] urea (22.11 g) in dichloromethane (150 
ml) was added dropwise a solution of m-chloroperbenzoic 

30 acid (26.51 g) in dichloromethane (600 mg) at room 

temperature over 2 hours. The mixture was stirred at room 
temperature for 23 hours. The precipitates were removed by 
fil-ration and the filtrate was washed with dilute sodium 
bicarbonate aqueous solution and brine, dried over 

35 magnesium sulfate and evaporated in vacuo. The residue was 
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Purified by column chromatography on silica gel to give 1- 
cycxoheptyl-l-r,- f4 . fluorophenoxy)ben2ylJ _ 3 _ f2 4 _ 

bas(methyl S ulfonyl,-6- m ethylpyridin-3-yl Jurea \ 20 4 , 

» (KBr) : 3361, 3074, 30,1, 3016, 2927, 2860,' 17 40 

1664, 1500, 1325, 1159, 112 8 cm" 1 
NMR (CDC1,, 5) : l 5-? -> M , n ^ 

3 I 1.5 2.2 (12H, 2.66 (3H, s) , 3.19 

OH, s), 3.30 (3H, s), 4 . 55 (2H, s>, 6.95-7.05 
(6H, 7.34 (2H, d, J=8.6Hz> 7.26 ,1H, s, , 7.85 

. 10 APCI-MASS (m/z) : 604 (M+H+, 

Exam " 1c ?ft 

To a solution of 1-cycloheotvl-l- [4- (4- 
f luorophenoxy) benzyl ] .3- [2, 4-bis (methylthioj -6- 

lTl P Tr' 3 " yl]Urea M ' 75 g> ^ di <^°— thane (50 ml) 
was added dropwise a solution of »-chloroperbenzoic acid 
(-96 g, ln dxchloromethane (80 ml, at room temperature 
The ture was st±rred ^ room teaperature ^ 2q • 

The nature w as washed with dilute sodium bicarbonate 
agueous solution and brine, dried over magnesium sulfate 

=nd evaporated in vacuo. The -esidP* ' 

ane _esiaue was Duri^ie^ bv 

M-(4-f luorophenoxy) benzyl , - 3 - 12. .-bis imethylsulfinv' i -6-~ 
me^nylpyridin-3-ylJutea (2.15 g) 
■«. « <»» ■ 3251, 2927. 2858, 1738. 1551, 1498 . 1055 , 

1036 cm~l 

NMR (CDC1,, 5) : 1 4-2 0 m r>u -> 

3' 1.4 2.0 (12H, m), 2.59 <3H, s) , ? 8? 

and 2.94 (total 3H, s, , 2.98 (3H, s) , 4 0-4 ? 

30 (2H ' m) ' 4 ' 51 <2H ' b ^ s >' 6.9-7.1 (7H, m,, 7^- 

7.35 (2H, m), 7.77-7.79 (total IK, S ) 
APCI-MASS (m/z) : 572 (M-rK + ) 

Exampl f r>-\ 

To a suspension of 1-cycloheDtyl-i - [3- a- 
35 tric - v lPyrazol-4-yl, oe n 2 yl J -3-(2,4',6-trimethylp h enyi ) urea 
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(800 mg) in anisole (2 ml) was added trif luoroacetic acid 
(6 ml) and the mixture was stirred at 100°C for 2 hours. 
The mixture was evaporated in vacuo and poured into a 
mixture of ethyl acetate and water and adjusted to pH ca. 9 
5 by addition of sodium hydroxide aqueous solution. The 

separated organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1- 
cycloheptyl-1- [3- (pyrazol-4-yl) ben2yl] -3- (2, 4, 6- 
10 trimethylphenyl) urea (102 mg) . 

IR (KBr) : 3400, 3207, 2926, 2856, 1635, 1608, 
1510 cm" 1 

NMR (DMSO-d € , 6) : 1.3-1.9 (12H, m) , 2.08 (6H, s) , 

2.20 (3H, s), 4.1-4.3 (1H, m) , 4.51 (2H, s), 6.83 
15 (2H, s), 7.1-7.5 (5H, m) , 7.84 (1H, s) , 8.11 (1H, 

s) , 12.95 (1H, br s) 
APCI-MASS (m/z) : 431 (M+H + ) 1 

Example 22 

2 0 The following compounds were obtained according to a 

similar manner to that of Example 1, 2, 3 or 4 . 

(1) 1-Cycloheptyl-l- [4- (4-chlorophenoxy) benzyl ] -3- ( 2 , 4 , 6- 
trimethylphenyl ) urea 
25 IR (KBr) : 3410, 2920, 2850, 1660, 1590, 1505, 

1485 cm" 1 

NMR <CDC1 3 , 5) : 1.5-2.1 (12K, m) , 2.00 (6H, s) , 2.22 
(3K, s), 4.3-4.45 (1H, m) , 4.48 [2K, s) , 5.6-5.8 
(1H, br), 6.81 (2H, s) , 6.92 (2H, d, J=8.5Hz), 
30 7.00 (2H, d, J=8.5Hz), 7.28 (2K, d, J=8.4Hz>, 

7.38 (2H, d, J=8.4Hz) 



35 



(2) 1-Cycloheptyl-l- [4- (3-f luorophenoxy) benzyl] -3- (2, 4, 6- 
trimethylphenyl) urea 
mp : 127-128°C 
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I* (KBr) : 2924, 2856, 1624, 1605, 1506, 1485 «"! 

NMR (CDC1 3 , 5) • 1 35-0 , n , ' 

, * 2,10 U2h ' m) ' 2 -01 <6H, s), 

2.22 (3H, s), 4.30-4.50 (IK, m, , 4.50 (2H, s) 
5.46 (1H, s), 6.60-6.88 (3H, m> , 6.79 (2H, s) ' 

•00-7.10 C2H. 7.20-7.35 (1H, m> , 7 .,^ 7 " 7 

(2ri, m) 

APCI-MASS (m/z) . 475 , M+fi+J 

ic ,3 ' LT, 1 Tr yi " i " H " ,4 " tri "™ thyiphen ^ ,b »-v^- 

3 /2,4,6-tnmethyiphenyDurea 

mp : 146-147°c 

IR tKBr) : 29 24, 2856, 1628, 1504, 1327, 12 46 cm^ 
NMR (CDCI3, 5) : 1.40-2.10 C12H, m> , 2 .03 (6H,T> 

2 - 23 ; 3 «< ^-30-4.50 (ih, 4 . 51 (2H/ s) ; 

5-47 (IK, S ), 6.83 (2H, s) , 6.95-7.13 (4H, m> 
7-35-7.50 (2H, m> , 7.53-7.65 (2K, «) 
APCI-MASS (m/z) : 525 (M+H + ) 

- (2, 4, &-tramethylphenyl)urea " ' 

mp : 125-126*C 

» (KBr, : 332 3, 2922, 2854, 1628, 1506, 148, «-! 
NHR ( CDC1 3 , 5,-, l. 38 -2.10 a2H , „ # ^ ^ - 

25 " (3H ' S> ' 4 ' 33 " 4 -50 (IH, m>, 4 . 46 (2H# s)/ 

,°' 46 (1H ' S) ' 5 - 98 3,, 6.47 (1H , dd , a=8 . 3 , 

2^4Hz), 6.56 (IH, d, J=2.4Hz), 6.76 fl H , d 
J=8.3Hz,, 6.81 (2H, s, , 6.90-7.00 (2H, mi/7.26- 
7-38 (2H, m) 
APCI-MASS (m/z) : 501 (M+H + ) 

10 

(5) 1-Cycloheptyl-l- f 4- (3 , 5-di-tert-butyi-4- 
methoxymethoxyphenoxy) ]benzyl-3- (2,4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3406, 3323, 2956, 2924, 2862, 1641, 1569 
1504 cm -1 
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NMR (CDCI3, 6) : 1.41 (18H, s) , 1.4-2.2 (14H, m) , 

1.99 (6H, s) , 2.22 (3H, s), 3.62 and 3.65 (total 
3H, s), 4.3-4.5 (1H, m) , 4.46 (2H, s) ,. 4.86 and 
4.92 (total 2H, s) , 6.80 (2H, s), 6.95-7.1 (4K, 
5 m) , 7.4-7.5 (2H, m) 

(6) 1-Cycloheptyl-l- [4- ( 4-f luorophenoxy) phenyl] -3- (2,4,6- 
trimethylphenyl ) urea 

IR (KBr ) : 3425, 2925, 2860, 1670, 1610, 1500 cm" 1 
10 NMR (CDCI3, 6) : 1.3-1.7 and 1.9-2.1 (12H, m) , 2.12 

(6H, s), 2.22 (3H, s) , 4.45-4.65 (IK, m) , 5.30 
<1H, br s) , 6.82 {2K, s) , 7.0-7.3 (8H, m) 
APCI-MASS (m/z) : 461 (M+H + ) 

15 (7) 1-Benzyl-l- [4- ( 4-f luorophenoxy) benzyl ] -3- (2,4,6- 

trimethylphenyl ) urea 

IR (KBr) : 3307, 3062, 3030, 2918, 1633, 1608, 1510, 
1497 cm' 1 

NMR (CDCI3, 5) : 2.00 (6H, s) , 2.22 (3H, s), 4.62 
20 C4H, s), 5.68 (1H, s), 6.82 (2H, s), 6.9-7.1 {6H, 

m) , 7.3-7.45 (7H, m) 
APCI-MASS (m/z) : 4 69 (M+H+) 

(8) 1-Pentyl-l- [4- ( 4-f luorophenoxy ) benzyl ] -3- (2, 4,5- 
2 5 t r ime thylphenyl ) urea 

IR (KBr) : 3292, 2958, 2920, 2856, 1632, 1608, 
1.498 cm" 1 

NMR (CDCI3, 6) : 0.90 (3H, t, J=6.3Hz), 1.25-1.45 

(4H, m) , 1.6-1.8 (2H, m) , 2.09 (6H, s) , 2.30 (3H, 
30 s), 3.39 (2H, t, J=7.4Hz), 4.55 (2K, s) , 5.74 

(IK, br s), 6.84 (2K, s) , 6.9-7.1 { 6H, m) , 7.30 
(2H, d, J=8.4Hz) 
APCI-MASS (m/z) : 449 (M+H + ) 

35 (9) 1-Cyclohexyl-l- [ 4- ( 4-f luorophenoxy ) benzyl ] -3- (2, 4, 6- 
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trimethylphenyl ) urea 

» (KBr ) : 3296, 2958, 2922, 2890, 1624, 1520 
1487 cm" 1 ' 
' ^3' &> . 1.3-2.0 (10ri, m>, 1.99 (6H, s , , 2 
(-H, s>, 4.25-4.45 (1H, m, / 4.47 ( 2H , S ) , 5 54 ' 
J». br s,, 6.81 (2H, s), 6.9-7., (6 „, ffi) , ^ 
(2H, d, J=8. 5H2) 
APCI-MASS (m/z) ; 461 (M+H + ) 

(10, l-Cyclop.atyl-l-t^Ci-fiuoroph^y,^ 
trimethylphenyl ) urea 

IR (KBr, : 3400, 3304, 3074, 2933, 2850, 1657, i 608 
1495 cm" 1 

NMR (CDCI3, «> : 1 . 5-1 . a and 2 . 0-2 . 15 t 8H, m> ! 2.00 
S >' 2 "22 (3H, s), 4.47 , 2H , s, , 4.7-4.9 (IK 
5.35 (1H, br..,, 6.82 (2H, „ , 5.9.7.! (6H ' 
ro,, 7.33 (2H, d, J=8.5Hz, 
APCI-MASS (m/z) : 447 ( M+ H + ) 

20 (11, 1 -Cycloheptyl-l- r 4- M - fluorophenoxy)ben2yl3 _ 3 _ (2 ? _ 
trif luorophenyl) urea ' ' 

IR (KBr) 3284, 2929, 2858, 1633,. 1612, 1516, 

1497 cm-1 

NMR (CDCI3, : 1.4-2.1 (12H, rr, , 4.25-4.45 (1„ 

»>' 4.50 (2H, s,, 5.58 (1H, s>, 6.55-6.7 l2 u m , 
6-9-7.1 (6H, m), 7.25-7.4 (2K, m) 

APCI-MASS (m/z, : 487 (M+H + , 



15 



30 



35 



(12, l-Ben 2 yl-l- [3 -(p yra2ol .3. yl)ben2yl] _ 3 _ {2 ^ 6 _ 
trimethylphenyl , urea 

IR (KBr, : 3404, 3207, 3060, 3029, 2967, 2918, 2858 

1635, 1608, 1510 cm - ! 
NMR (DMSO-d 6 , 5, : 2.09 (6H, s, , 2.21 (3H, s, , 4 57 
(2K, S ), 6.0-6.05 (IK, m) > 6.84 (2H, s, , 1 2 -7 5 
(7H, m,, 7.65-7.8 (3H, m) , 7.87 (1H , s) , 12 . 89 " 
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UH, br) 

APCI-MASS (m/z) : 425 (M+H + ) 

(13) i-Benzyl-1- [3- (pyrazol-3-yI) benzyl ] -3- (2, 4, 5- 
5 trif luorophenyl ) urea 

IR (KBr ) : 3246, 1637, 1522 cm' 1 

NMR <DMSO-d 6 , 6) : 4,54 (4H, s) , 6*65 (1H, br s) , 
7.2-7.5 (4H, m), 7.7-7.9 (3H, m) , 8.47 (1H, br 
s>, 12.90 and 13.34 (total 1H, br s) 
10 APCI-MASS (m/z) : 437 <M+H + ) 

(14) l-Cycloheptyl-l-[3- (pyrazol-3-yl ) benzyl] -3- {2,4, 6- 
t r i f luorophenyl ) urea 

IR (KBr) : 3226, 3062, 2927, 2858, 1635, 1612, 
15 1518 cm" 1 

NMR (DMSO-d 6 , 6) : 1.4-1.9 (12K, m) , 4.0-4.2 (1H, m) , 
4.55 (2H, s), 6.63 (1H, d, J=1.9Hz), 7.15-7.5 
(4H, m) , 7.6-7.8 (3H, m) , 8.10 (1H, br s) 
APCI-MASS (m/z) : 444 (M+H+; 

20 . 

(15) 1-Cyclohexyl-l- [3- (pyrazoI-3-yl ) benzyl ] -3- (2, 4, 6- 
trime thylphenyl ) urea 

IR. (KBr) : 3226, 2S29, 2856, 1635, 1608, 1510 cm' 1 
NMR (DMSO-d 6 , 6) : 1.3-1.8 (10H, m) , 2.08 (6H, s), 
25 2.20 (3H, s), 4.0-4.2 (1H, mj , 4.57 <2H, s) , 6.62 

(1H, br s), 6.83 (2H, s), 7.2-7.45 (2H, m) , 7.55- 
7.85 (3H, m) , 12.86 (1H, br s) 
APCI-MASS (m/z) : 417 <M+H + ) 



30 



35 



(16) 1-Cyclopentyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- {2,4,6- 
trimethylphenyl) urea 

IR (KBr) : 3188, 2956, 2870, 1635, 1608, 1510 cm"" 1 
NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m) , 2.08 (6H, s), 
2.20 (3K, s), 4.45-4.6 (1H, m) , 4.56 (2H, s), 
6.63 (1H, br s), 6.83 (2H, s), 7.15-7.45 (2H, m) , 
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7-55-7.85 (5H, m) , 12.87 (i H , br si 
APCI-MASS (m/z) : 403 (M+H + , 

(17) |-Cycloheptyl-l-r3-(l.tritylpyrazol- 4 - yl)ben2yl] .3. 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3408, 3323, 3059, 3030, 2924, 2856, ,64= 

1608, 1562 cm -1 

NMR (DMSO-d fi , 5) : 1 q „,ti , ^ 

6' 1.-9 i.9 (12H, m), 2.00 (6H, s, 

2.20 (3H, S ), 4.0-4.2 (IH, m , , 4.48 (2H, s) , 6 

<2H, S ), 7.1-7.5 (19H, m) , 7.70 (IH, s), 8 02 
(1H, s) 

APCI-MASS (m/z) : 673 (M+H + ) 

(18) l-Cycloheptyl-l. [ 4- ( i-tri tylpyrazol . 4 _ yl)ben2vlJ . 3 _ 
12, 4, 6-trzmethylphenyl) urea 

IR (KBr, : 3406, 3323, 3057, 3030, 2924, 2854, 1640, 
1568 cm-1 

NMR (DMSO-d fi , 6} : l 40-2 n nrj , 

6' "I ■ 2.0 (i2H, m) , 2.08 (6H, s) 

2.20 (3K, s), 4.05-4.25 (IH, a) , 4. 47 (2H , s , , 

6-83 (2H, s), 7.05-7.15 (5H, Bi , 7 . 25 (2H< d# 

J-8.2K2,, 7.3-7.4 (11H, m), 7.49 (ZK, d, 

J-8.2H2), 7.78 (IH, s) , 8.07 (IK, s) 

APCI-MASS (ra/2) : 673 (M+H + , 

(19) 1-Cycloheptyi-i- [3- ( l-methyl P yra2ol-4-yl , ben 2 vl | -3- 
(2, 4, 6-trimethylphenyl, urea 

IR (KBr) : 3408, 2924, 2856, 1637, 1610, 1497 
1234 cm -1 

NMR (CDCI3, 5, : 1.38-2.10 (12K, a , , X . 98 f6 „, s} 
2.20 <3H, S ), 3.95 (3H, s), 4.36-4.56 (IH, m) 
4-52 (2H, S) , 5.48 (IK, s>, 6.78 (2 H, s) , 7 2 ' 0 _ 
7-52 (4H, a) , 7.62 (IK, s), 7.75 (l H , s) 
APCI-MASS (m/2) : 445 (M+.K + ) 

(20, l-Cycloheptyl-l- [ 3-(l-n,ethvl P vra2ol-3-yl )ben2yl] .3_ 
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[2,4, 6-trimethylphenyl) urea 
mp : 142-143°C 

IR (KBr) : 3346, 2924, 2854, 1630, 1502, 1246 cm*" 1 
NMR (CDC1 3 , 55 : 1-35-2.10 (12H, m) , 1.9? (6K, s) , 
5 2.19 (3H, s), 3.95 (3K, s) , 4.38-4.58 (IK, m) , 

4.55 (2K, s), 5.49 (1H, s) , 6.53 ( IK, d, 
J-2.2HZ), 6.77 (2K, Si, 7.30-7.50 (3H, m) , 7.65- 
7.88 (2K, a) 
APCI-MASS (m/z) : 445 (M+H + ) 

10 

(21) 1-Cycloheptyl-l- [3- (l-methylpyrazol-5-yl) benzyl ] -3- 
(2,4, 6-trimethylphenyl) urea 
mp : 171-172°C 

IR (KBr) : 3307, 2924, 2856, 1626, 1506, 1254 cm" 1 
15 NMR (CDCI3, 6) : 1.38-2.10 (12H, a) , 2. 00 (6H, s), 

2.21 <3H, s) , 3.89 (3H, s) , 4.30-4.50 (IK, m) , 
4.57 (2H, s), 5.46 (IK, s) , 6.29 (1H, d, 
J=1.9Hz), 6.80 (2H, s) , 7.25-7.56 (5H, m) 
APCI-MASS (m/z) : 445 (K+H + ) 

20 

(22) 1-Cycloheptyi-l- [3- (imidazol-4-yl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 
IR (KBr) :* 3140 (br) , 2924, 2556, 1635, 1608, 1497 cm" 
NMR (DMSOdg, 6) : 1.25-1.90 (12H, mj , 2.07 (5H, s) , 

25 2.20 (3H, s), 4.07-4.27 (1H, m) , 4.52 (2H, s) , 

6.82 (2K, s), 7.08-7.80 (7K, m) , 12.13, 12.53 
(total IK, each br) 
APCI-MASS (m/z) : 4 31 (M+K + ) 

30 (23) 1-Cycloheptyl-l- [4- (5-methyl-l, 3, 4-oxadiazol-2- 
yl) benzyl ] -3- (2, 4, 6-trimethylphenyl) urea 
mp : 123-124°C 

IR (KBr) : 3319, 2924, 2856, 1622, 1500, 1243 cm" 1 
NMR {CDC1 3 , 0) : 1.35-2.10 (12K, m) , 2.04 (6H, s), 
35 2.22 (3H, s) , 2.62 (3K, s), 4.20-4.40 (1H, m) , 
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*.58 «H. S>, 5.58 ( 1H, s, , 6 . 81 ^ s) # ? _ 
7-59 (2H, mj, 7.98-8.08 (2H, m) 
APCI-MASS (m/ 2 ) : 447 fM+H+J 

5 (24, l-Cycloheptyl- 1 - [ 4- ( 5- I ne t h y l-4H- 1 , 2 ,4- tria2ol .3- 
yl J benzyl J -3- (2 , 4 , 6- trimethylphenyl , urea 
mp : 142-145'C 

XR (KBr, : 2600-3700 (br) . 2324. 2856 , 1633 _ 

1558, 1504, 1238 cm"! 
«. <C^1 3 , «, : (12H _ ^ 

' ,2h' ,3H ' " 37 - 4 ' 57 » ' 

« » 9 <1H ' 6 - 71 (2H ' «»' 

'-57 (2H, m), 8.05-8.17 (2H, in, 

APCI-MASS (m/2) : 44 6 (M+H + ) 
(25) l-Cycloheptyl-i- f 4- ( 4- benzyl . 5 . methyl _ 4H _ 4 _ 

» (KBr, : 3296, 2924, 2856, 1626 , 150 6. 1232. 
847 cm" 1 

NMR (CDC1 3 , 6) : i 35-2 oc .,,,„ 

2.21 ( 3 rf, S ), 2.39 (3H, s, , 4 .20-4.40 (i w m) 

; 2 r ';v' 5 - 15 —3 (1 H,:;;^ 

} ' 6 - 9 °- 7 -05 (2H, m), 7.30-7.60 <7 K ml 
2 5 APCI-MASS (m/z, : 536 (M+ H + , 

(26, -Cycloheptyx-l ' f 3- ( 2- m e, hyl -2H- t etrazol-5-yl , benzyl , . 
3- (2, 4, 6- trimethylphenyl, urea 
mp : 175-176"C 

"» <™SO-<... S) , 1.30-1.80 (12H. 2 . 09 (5 r s . 

2.20 ,3„. .,, ,.„_«.„ (1H , m ■ 

«•». «... ... 6.83 ,2H. ... 7 .„- 7 . 65 

7 - 8 5-''.95 (IB. 8.06 ,1H, s> 

Js APCI-MASS (m/2) : 447 (M+H* ) 
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(27) 1-Cycloheptyl-l- [3- (l-methyl-lH-tetrazol-5-yl) benzyl] 
3- ( 2 , 4 , 6- t r imethylphenyl ) urea 
mp : 171-173°C 

IR (KBr ) : 3323, 2924, 2854, 1626, 1502, 1444, 
1254 cm" 1 

NMR (DMSO-d 6 , 6) : 1.40-1.90 (12H, m) , 2.06 (6H, s), 
2.20 <3H, s), 4.16 (3H, s), 4.10-4.28 (1H, m) , 
4.59 (2H, s), 6.83 (2H, s), 7.54-7.80 (5H, m) 

APCI-MASS (m/z) : '4 47 <M+H + > 



(28) 1-Cycloheptyl-l- [4- (1, 2, 4-lH-triazol-l-yl)benzyl] -3- 
(2, 4, 6-tr imethylphenyl) urea 

IR (KBr) : 3310, 2924, 2856, 1639, 1518, 1277, 
1147 cm* 1 

15 NMR (CDC1 3 , 5) : 1.40-2.10 (12H, m) , 2.07 (6H, s), 

2.22 (3H, s), 4.20-4.40 (1H, m) , 4.58 (2H, s) , 
5.49 (1H, s), 6.82 (2K, s), 7.50-7.60 (2H, m) , 
7.64-7.74 (2H, m) , 8.11 (1H, s) , 8.55 (1H, s) 
APCI-MASS (m/z) : 432 <M+H + ) 

20 

(29) 1-Cycloheptyl-l- [4- (1,2, 3-lH-triazol-l-yl ) benzyl ] -3- 
(2,4, 6-rrimethylphenyl ) urea 

IR (KBr) : 3331, 2924; 2856, 1637, 1498, 1319, 1234, 
1034 cm" 1 

25 NMR (CDCI3, 5) : 1.40-2. 10 (12H, m) , 2.07 (6H, s) , 

2.22 (3H, s), 4.20-4.38 (1H, m) , 4.60 (2H, s), 
5.55 (1H, s), 6.83 (2H, s) , 7.52-7.61 (2K, m) , 
7.70-7.80 (2H, m) , 7.86 (1H, s), 8.00 (IK, s) 
APCI-MASS (m/z) : 432 (M+H + ) 

30 

(30) 1-Cycloheptyl-l- [4- (2H-1, 2, 3- tr iazol-2-yl ) benzyl ] -3- 
(2,4, 6-trimethylphenyl) urea 

mp : 157-158°C 

IR (KBr) : 3311, 2924, 2856, 1626, 1512, 1255, 955, 
35 847 cm" 1 
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2-21 I3H. .,, 4.25-4. 45 UH, », , 4.57 , 2H . „ 

• s ««. „, (2H . , 48 . 7 58 (2h ; 

^.82 (2H, s), 8.04-8.14 (2H, m) 
• 5 APCI-MASS (m/ 2 ) : 432 (M+H+) 

(31, ;- c *^ 

( 2 , 4 , 6- trime thylpheny 1 ) urea 

IR (KBr) : 3 390 , 3335, 2925 , 28 55. 2795 . 2 360. 16 45. 
1610, 1515 cm -1 

4 0-4 2 ' "- 2 - 5 »>' '-05-3.15 ,4H. 

(J.H, br s) 
APCI-MASS (m/z) : 4 63 (M+H + , 

(32, 1-Cycloheptyl-l- [4- (4-methylsulfo nylaminophenyl , - 
benzyl]-3- (2 ,4,6-tri 1 neth y i P henyl,urea 
IR (KBr, : 3400, 3340, 2975 , 2925, 2860, 1640 
1500 cm" 1 

NMR (DMSO-dg, 5, : i 3-1 a „,-. , „ 

6' "I • . ..3 1.9 (12ri, m, , 2.08 (6H, S ) 

in 0 r' 6 s I: 3 - 01 (3H ' S) ' —•3 uh;;,, , ;.53 

7-37 (2H, d, J=8.4H 2 ,, 7.53 (1H, br s)/ 7 . 55 . ? , 7 
(4H, m) , 9.82 (1H, s, 
APCI-MASS (m/z, : 534 (M+H + ) 



30 



35 



(33, l-Cycloheptyl-l- M - r2 . (1 . trityl . 1H . tetra2oi _ 5 _ 

yl , phenyl J benzyl J -3- (2 , 4 , 6-trimethylphenyl , urea 

(KSr) •* 34 ° 7 ' 3 °f 8 ' 30 -^' 2924, 2856, 1647, 1608 , 
14 93 cm" 1 

NMR ( DMSO-dg , 6, : !,. U ,„„. 2 . 04 (6p# „ 

2.20 ( 3H , s,, 4.05-4.25 (1H, m, , 4.48 (2H, s, ,' 
6-83 (2H, .,, 7 . 04 (2K , d/ J-7.9H*), 7.23 (2K, d, 
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J=7.9Hz), 7.5-7.8 (5H, m) 
FAB-MASS (m/z) : 751 (M+H + ) 

( 34 ) 1-Cycloheptyl-l- [ 4- (N-benzoylsul f amoyl ) benzyl ] -3- 
5 (2, 4, 6-trimethylphenyl)urea 

IR (KBr) : 3415, 3361, 2924, 2858, 1632, 1593, 
1549 cm"* 1 

NMR (DMSO-d 6 , 6) : 1.4-2.0 (12H, m) , 2.07 (6H, s) , 

2.20 (3H, s), 4.1-4.3 (1H, m) , 4.51 (2H, s) , 6.81 
10 . (2H, s), 7.2-7.4 <5H, m) , 7.53 (1H, br s) , 7.76 

(2H, d, J=8.0Hz), 7.88 (2H, d, J=8.0Hz) 
APCI-MASS (m/z) : 548 (M+H + ) 

(35) 1-Cycloheptyl-l- [4- (N-phenylsul fonylcarbamoyl) benzyl ] - 
15 3- (2, 4, 6-trimethylphenyl)urea 

IR (KBr) : 3380, 3290, 3055, 2920, 2855 v 1690, 1625, 

1610, 1505 cm" 1 
NMR (DMSO-d 6 , 6) : 1.3-1.8 (12H, m), 2.07 (6H, s) , 

2.21 <3H, s), 4.1-4.25 (1H, m) , 4.53 (2H, s), 
20 6.83 (2H, s), 7.38 {2H, d, J=8.2Hz), 7.65-7.8 

(4K, m), 7.82 (2H, d, J=8.2Hz), 8.00 (2H, d, 
J=6.7Hz) 
APCI-MASS (m/z) : 548 (M+H+) 

25 (36) 1-Cycloheptyl-l- [4- (3-pyridylmethyl) benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3412, 3304, 3028, 2920, 2854, 1626, 
1502 cm" 1 

NMR (CDC1 3 , 5) : 1.4-2.1 (12H, m) , 1.95 ( 6H, s), 2.21 
30 (3H, s), 3.98 (2H, s) , 4.35-4.55 (1H, m) , 4.48 

(2H, s), 5.42 (1H, s), 6.79 (2H, s), 7.19 (2K, d, 
J=7.7Hz), 7.15-7.25 (1H, m) , 7.35 (2H, d, 
J=7.7Hz), 7.4-7.5 (1H, m) , 8.4-8.5 (2K, m) 
APCI-MASS (m/z) : 456 (M+H+) 

35 
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<37, l-Cyelohiptyl-l- t 4- f 4-pyridyJ»ethyl, bTO , y i,.3. (2 4 6 
trimethylphenyljurea * t ^' 4 ' 6 



IR (KBr) 



MM. 3304. 302 5 , 2,22, 2656, 1632. a 605 
i.512 cm" 1 

NMP. 5 , : (12h , S) _ 

M, s . (2H . ... 4 . 35 .,. 5 llU) mu 

dd V V? <1H ' Si ' 6 -" (2H ' s> " 7 -° 9 <«. 

«; d '. ; 7 - 20 ,2H - d - j - 8 -^'- ^ 

d, J=8.1Kz), 8.49 f2K hh t - n 
10 ap C T. M a« / / v ■ J== °- 0 ' 1.6Hz) 

AFC -i. -MASS (m/z) : 456 (M-rH + ) 

(38) 1-Cyclaheptyl-i- (3-benzyibenzyi) .3- (2, 4, 6 - 
trimethylphenyl) urea 

if 23 - r"; o"? 2 .. 285 f- i626 - 

<3H, s), 3.97 {2H . , ,.„ 6 (2H 
APCI-MUSS (m/z, : 455 (M+H*> ' 



'39, ^«°»eptyl- 1 - N - (pyra20l . 1 . yllnethyl)ben 

U, 4, 6-trimethylphenyl}urea 
rop : 150-1 51 "C 

IR (KBr) : 3307, 2922, 2856, 1528, 1508, ,? 50 
750 cm" 1 ' 

2-2, (3H, s), 4.30-4.45 flH, m) , ,. 49 ^ 
-32 (2H, 5.39 flH, s) , 6 . 28 f ' 

- HZ) S.79 (2 H, s>, 7. 15 - 7 . 23 (2H , rcJ / 7 .32 ' 

, n 7 ' 4 " (3H ' m) ' 7 - 5 5 C1H, d, J-2.0H2, 

APCI-MASS (m/z) . 445 (M+H +, 

(40, ^ycloheptyl-i-r4Mi ai dazol-l- y i Rie , hyl)benzvl ,^ 
'2/4, o-trimethvlDhenyUurea 

I* (KBr) : 3329 (br) . 292". 285,, „„. 1504 . 
849, 735 cm -1 



WO 96/10559 



PCT/JF95/01982 



- 186 - 

NMR (CDC1 3< 6) : 1.35-2.05 (12H, m) , 1.99 <6H, s) , 
2.21 (3H, s), 4.25-4.45 (1H, m) , 4.51 (2H, s) , 
5.12 (2H, s), 5.40 (1H, s) , 6.80 (2H, s), 6.89 
UH, s), 7.10 (1H, s), 7.13-7.23 (2H, m) , 7.35- 
5 7.45 (2H, m) , 7.61 (1H, s) 

APCI-MASS (m/z) : 445 (M+H + ) 

(41) 1-Cycloheptyl-l- [ (6-hydroxy-2, 5, 7, 8-tetramethyl- 

chroman-2-yl) methyl] -3- (2,4, 6-trimethylphenyl) urea 
10 (KBr ) : 3313, 2924, 2858, 1740, 1643, 1610, 

1510 cm -1 

NMR (DMSO-dg, 5) : 1.15 (3H, s) , 1.3-2.1 (16H, m) , 
2.55-2.65 (1H, m) , 1.92 (3H, s) , 1.99 (3H, s) , 
2.02 (6H, s>, 2.03 (3H, s) , 2.21 (3H, s) , 3.53 
15 (2H, br s), 6.83 (2H, s), 7.44 <1H, br s) 

APCI-MASS (m/z) : 493 (M+H + ) 

(42) 1-Cycloheptyl-l- [4- [N- ( 3, 5-di-tert-butyl-4- 
hydroxyphenyl) carbamoyl] benzyl] -3- (2,4,6- 
20 trimethylphenyDurea 

IR (KBr) : 3639, 3417, 3321, 2951, 2924, 2860, 1643, 

1610, 1502 cm -1 
NMR (DMSO-d 6 , 6) : 1.39 (18H, s) , 1.4-1.9 (12H, m) , ' 
2.10 (6H, s), 2.21 (3H, s) , 4.1-4.3 (1H, m) , 4.57 
25 (2H, s), 6.78 (1H, s), 6.85 (2H, s), 7.41 (2H, d, 

J=8.3Hz), 7.90 (2H, d, J=8.3Hz), 7.44 (2H, s) , 
7.59 (1H, br s), 9.87 (1H, br s) 
APCI-MASS (m/z) : 612 (M+H + ) 

30 (43) 1-Cycloheptyl-l- t4-[N- (4-fluorophenyl) carbamoyl j- 
benzyl]-3- (2, 4, 6-trimethylphenyl ) urea 
IR (KBr) : 3280, 2926, 2856, 1643, 1610, 1549, 
1508 cm" 1 

NMR (DMSO-d 6 , 6) : 1.4-1.9 (12H, m) , 2.11 (6H, s), 
35 2.21 (3H, s), 4.1-4.3 (1H, m) , 4.57 (2H, s) , 6.85 
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(2H, a), 7.15-7.3 (2H, », , 7.43 (2H, d, J=8.2Hz, 
7.64 (1H, br s), 7.75-7.85 (2H, m, , 7.90 (2H, d, 
J=8.2Hz>, 10.22 (1H, s) 
APCI-MASS (m/z) : 50 2 (M+H + ) 

(44, l-Cyel6l^yi. 1 . l4 , w . (4 . tlwxopt ^ yl ^ Hmm 

^«^yl]b»«yl,.3M2H fVtrljlwtliylp|MnylJur-- 
» (KBr) : 3321, 2951, 2923, 2860, 1638, 1606 «-l * 

NMR (DMSO-d 6 , 6) • 14-18 nw i" , 

6 ' x - 4 - 1 - 8 (12H ' 10 , 2.01 (6H, s,, 

2-20 (3H, s), 3.30 ,3H, s, , 4.0-4.2 (1H, . 4. 42 

(2H, s), 6.82 (2H, s, , 7.05-7.3 (8H, m) , 7.47 
(1H, br s) 

APCI-MASS (m/z) : 516 (M+H + ) 

(45, 1-Cycloheptyl-l- (4- f (2, 4-dioxothiazolidin-5- 

yl , methyl ) benzyl J -3- (2 , 4 , 6-trimethylphenyl , urea 

I* (KBr, : 2931 . 2858 , 2765 , ^ ^ ^ ^ 

1632, 1564, 1535, 1502, 1481 cm" 1 
NMR (DMSO-d 6 , 6, : 1.4-2.1 (12H, m,,2.05 ( 6H, s, 

2.20 (3.H, s) , 3.0-3.2 (1H, m, , 3.3-3.45 (1 H , m, , 
4.0-4.2 (1H, m,, 4.47 < 2H , si , 4. 85-5.0 (1H , «, , 
€-82 (2H, s), 7.19 (2H, d, J=8.2Hz,, 7.25 (2H - 
J=8.2Hz,, 7.44 (1H, brs,, 12.3 (1H, br, 
APCI-MASS (m/z, : 4 94 (M+H + > 

(46, 



1-Cycloheptyl-l- [ 4- f (2, 4-dioxothiazolidin-5- 

ylidene)methyl ] ben 2 yl]-3-(2,4,6-trimethyl P henyl)urea 
IR (KBr, : 3410, 3122, 2924, 2958, 2758, 1743, 1707 

1603, 1504 cm -1 
NMR (DMSO-d 6 , 6, : 1.4-1.9 (12H, m, , 2.08 ( 6H, s, 

2.21 (3H, s,, 4.1-4.3 (1H, m, , 4.54 (2K, s, , 6.84 
. (2H, s>, 7.44 (2H, d, J=8.3Hz,, 7.56 (2H, d 
J=8.3Hz,, 7.61 (1H, brs,, 7.77 (l„, s) , 12 [ 6Q 
(1H, br, 

35 APCI-MASS (m/z, : 492 (M+H + ) 
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(47) 1-Cycloheptyi-l- [4- (2-cyanophenyl ) benzyl] -3- (2,4,6- 
rrimethylphenyl ) urea 

IR (KBr) : 3410, 3330, 2925, 2855, 2225, 1543, 1610, 
1500 cm" 1 

5 NMR (CDC1 3 , 6) : 1.5-1.8 (12H, m) , 2.02 (6H, s) , 2.21 

(3H, s), 4.35-4.55 (IK, m) , 4.58 (2K, s) , 5.49 
(1H, s), 6.80 (2H, s), 7.4-7.8 (8H, n> 
APCI-MASS (m/z) 466 (M+H+) 

10 Example 23 

The following compounds were obtained according to a 
similar manner to that of Example 7, 8, 9, 10, 13, 14, 15, 
16 or 17. 

15 (1) 1-Cycloheptyl-l- [4- (4 ■ -chlorophenoxy) benzyl ] -3- [2, 4- 

bis (methyl thio) -6-methylpyridin-3-yl ] urea 
IR (KBr) : 3371, 2924, 2856, 1662, 1589, 1564, 1506, 
1485 cm"* 1 

NMR (DMSO-d 6 , 5) : 1.35-1.9 (12H, m) , 2.39 (6H, s), 
20 2.44 (3H, s), 4.0-4.2 (1H, m) , -4.46 (2H, s) , 6.86 

( IK, s), 6.95-7.1 (4H, m) , 7.35-7.5 (4H, m) , 7.84 
(1H, br s) 
APCI-MASS (m/z) : 556 <M+*T ) 

25 (2) 1-Cycloheptyl-l- [4- ( 4-f iuorophenoxy } benzyl ] -3- [2,4- 

bis (methylthio) -6-methylpyridin-3-yi ] urea 
IR (KBr) : 3313, 2955, 2924, 2872, 1655, 1564, 
1497 cm" 1 

NMR (DMSO-d 6 , 5) .: 1.4-1.9 (8H, m) , 2.39 (6H, s), 

2.44 (3K, s), 4.3-4.5 (1H, m) , 4.47 (2K, s) , 6.86 
(1H, s), 6.9-7.1 (4H, m) , 7.15-7.35 (4H, n) , 7.S7 
(1H, s) 

APCI-MASS (m/z) : 512 (M+H + ) 



30 



35 



(3) 1-Cycloheptyl-l- ( 3-phenoxybenzyl ) -3- [2, 4- 
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bis (methyl thio) -6-methylpyridin-3-yi j u-ea 
IR (KBr) : 3294, 2924, 2954, 1740, 1635, 156? 
1483 cm" 1 

NMR (DMSO-d € , 5) : 1.3-2.0 (12H, «, . 2 . 32 <6F 

2.43 (3H, s;, 4.0-4.2 (IK, *,', 4.47 f 2H, s),' € 
(IK, s), 6.9-7.45 (9K, ai) , 7.84 (IK, br «.* 
APCI-MASS (m/2) : 522 (M+H + ; 

(4) --Cycloheptyl-i- [ 3-,4-fluorophenoxy)ben 2 yl]-3-f2 4- 
Ms (methyl thio) -6-methyipyridin-3-yl ] urea 
» (KBr, : 3332, 3066, 2926, 2856, 1664, 1608, 1564, 
14 97 cm -1 

NMR (CDC1 3 , 5) : 1.45-2.05 (12H, m, ; 2.34 (3H, s, 

2.45 (6H, s), 4.15-4.4 (1H, n) . 4.54 (2K, s, 

5.46 (IK, s), 6.58 (IK, S >, 6.85-7.4 (8H, m, ' 

(5) 1- (4-Dimethylaminobenzyl, -1- t3 - (pyrazoi-3-yl, benzyl 1 - 
3- (2, 4, 6-trifluorophenyl)urea 

IR (KBr) : 2600-3650 (br) , 1635, 1614, 1522, 1448 
1352 cm" 1 

mR < DM SO-d 6 , 5) : 2.83 (6K, «, , 4.38 (2K, S >, a £1 
f2H, s), 6.55-6.77 (3H, B ) , 7.08-7.83 {9H, r." 
8-39 (IK,- S ), 12.89, 13.33 (total 1H, each br! 
APCI-MASS (m/z) : 480 (M+K + ) 

(6, 1- (2,3, 5, 6-Tetrahydro-4H-pyran-4-yl,-i- [4 _ (4- 
f luorophenoxy) benzyl] -3- [2, 4-bis (methyl thio, -6- 
methylpyridin-3-yl J urea 

IR (KBr, : 3294, 3064, 2956, 2926, 2848, 1655, 1 56 ? 
1497 cm" 1 

NMR (D.MSO-c 6 , 6, : 1.55-1.85 (4K, m, , 2.40 (6K, „ 
2-45 (3K, s,, 3.3-3.5 (2K, a), 3.8-3.9 (2H, E ; ' 
4.1-4.3 (1H, m,, 4.51 (2H, s), 6.87 (iH , s) , 9- 
7.4 (8K, a), 7.98 (IK, br s) 
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(7) l- (2-Phenylethyl) -1- [4- ( 4-f luorophenoxy ) benzyl] -3- 
[2, 4-bis (methyl thio) -6-methylpyridin-3-yl ] urea 
IR (KBr ) : 3294, 3062, 3026, 2924, 1655, 1562, 
14 97 cm" 1 

NMR (CDC1 3 , 6) : 2.40 (3H, s), 2.48 (3H, s), 2.51 
<3H, s), 3-01 (2H, t, J=7.8Hz), 3.61 (2H, t, 
J-7.8HZ), 4.43 (2H, s), 5.65 (1H, br s) , 6.64 
(1H, s), 6.9-7.1 (6H, m) , 7.2-7.35 (7H, in) 

APCI-MASS (m/z) : 548 (M+H+) 



(8) 1- (2-Ethoxyethyl) -1- f 4- (4-f luorophenoxy) benzyl] -3- 
[2, 4 -bis (methyl thio) -6-methylpyridin-3-yl ] urea 

IR (KBr) : 3298, 3063, 2976, 2926, 2881, 2856, 1664, 
1562, 14 95 cm" 1 

15 NMR (DMSO-d 6 , 6) : 1.12 (3H, t, J=6.9Hz), 2.40 (6H, 

s), 2.45 (3H, s), 3.46 (2H, q, J=6.9Hz), 3.4-3.65 
(4H, m), 4.54 (2H, s) , 6.87 (1H, s), 6.93-7.4 
(8H, m) , 7.9 (1H, br s) 
APCI-MASS (m/z) : 516 (M+H + ) 

20 

(9) 1-Benzyl-l- (3-phenoxybenzyl) -3- [2, 4-bis (methylthio ) -6- 
methylpyridin-3-yl] urea 

IR (KBr) : 3404, 3032, 2997, 2922, ,1668-, 1610, 1562, 
1500, 1452 cm" 1 

25 . NMR (DMS0-d 6 , 6) : 2.35 (6H, s) , 2.43 (3H, s) , 4.44 

(2H, s), 4.47 (2H, s), 6.86 (1H, s), 6.9-7.45 
(14H, m) , 8.24 (1H, br s) 
APCI-MASS (m/z) : 516 (M+H + ) 

30 (10) 1-Benzyl-l- [3- (4-f luorophenoxy) benzyl ] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea 
IR (KBr) : 3298, 3062, 3028, 2922, 1662, 1564, 
14 98 cm" 1 

NMR (CDCI3, S) : 2.36 (3H, s), 2.46 (6H, s) , 4.61 
35 (2H, s), 4.62 (2H, s) , 5.66 (1H, s) , 6.85-7.4 
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(13H, m) 
APCI-MASS (m/z) : 534 (M+H + ) 

(ID 1 -Cycloheptyl-l- [ 3-,py r a Z ol-3-yl,benzyl]- 3 - (2 4- 
bis (methylthio) -6-methylpyridin-3-ylJurea 
IR (KBr) : 3211, 3061, 2924, 2856, 1643, 1564, 1531 
1485 cm" 1 - ' 

NMR (DMSO-d 6 , 6) : 1 4 — 1 9 n 5u m 1 o 

6' 1.9 (12H, m), 2.39 (6H, s) , 

2-45 (3H, s), 4.0-4.2 (1H, m) , 4 . 52 ,2H, s, , 6 6- 
6.7 (1H, m), 6 . 86 (1H/ s)< 12 _ 19 (6Hf m 
(1H, br s) 
APCI-MASS (m/z) : 496 (M+H + ) 

(12) l-Benzyl-l- [ 3-(i- m ethylpyra 2 ol-3-yl)ben 2 yl]- 3 - [2 4- 

b 1 s( me thylthio)-6-methylpyridin-3-yl]urea 
mp : 165-166*C 

IR (KBr) : 3280, 2922, 1643, 1562, 1500, 1435 cm"! 

(CDCI3, 5) : 2 .36 ,3H, s), 2.46 (6H, „ . 3. 95 
OH, s), 4.66 (4H, s), 5.70 (1H, s) , 6.57 ( i K , d 

J=2.3Hz), 6.61 (1H, 5) , 7.22-7.45 (8H, m) , 7.72-' 

7 -80 (2H, m, 
FAB-MASS (m/z) : 504 (M+H + ) 

(13) l-Benzyl-l- r 3-(i-methyl P yrazol-5-yl)ben Zy ii- 3 - [2 
bis (methyl thio) -6-methylpyridin-3-yl ] urea 
IR (KBr, : 3280, 2922, 1649, 1562, 1500, 1431, 
1390 cm -1 

NMR (CDCI3, : 2.35 (3H, s) , 2.45 <3H, s) , 2.46 

(3H, s), 3.88 (3H, s), 4.64 (2H, S ), 4. 71 < 2H 
s), 5.70 (1H, s), 6.32 (1H, d, J=1.9Hz), 6.6l' 
(1H, s) , 7.20-7.55 (10H, m> 
FAB-MASS (m/z, : 504 (M+H + ) 

(14) l-Benzyl-l-f4-(i- m ethylpyrazol-3-yl,benzyl]- 3 - f 2 4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea 



WO 96/10559 



PCT/JP95AJ1982 



- 192 - 

IR (KBr) : 3305, 2922, 1659, 1564, 1489, 1338, 
1227 cm" 1 

NMR {CDCI3, 6) : 2.38 (3H, s), 2.47 (3K, s) , 2.49 
(3H, s), 3.96 (3H, s), 4.63 (4H, s) , 5.71 (IK, 
5 S ), 6.54 (1H, d, J=2.3Hz), 6.62 (1H, s) , 7.25- 

7.47 (8H, m), 7.75-7.85 (2H, m) 
APCI-MASS (m/z) : 504 (M+H + 5 

(15) 1-Benzyl-l- [A- ( l-methylpyrazol-5-yl ) benzyl ] -3- [2, 4- 
10 bis (rnethylthio) -6-methylpyridin-3-yl } urea 

IR (KBr) : 3286, 2922, 1657, 1562, 1495, 1389 cm" 1 
NMR (CDCI3, 6) : 2.40 (3H, s) , 2.47 (3H, s), 2.49 
<3H, s), 3.90 (3H, s), 4.66 (2H, s) , 4.69 (2K, 
S), 5.71 (1H, s), 6.31 (IK, d, J=l.SHz), 6.63 
15 < 1H ' s), 7.25-7.51 (9H, m), 7.52 (1H, d, J=1.9Kz) 

APCI-MASS (m/z) : 504 (M+H + ) 

(16) 1-Benzyl-l- [4- (pyrazol-3-yl) benzyl ] -3- [2 , 4- 
bis (rnethylthio) -6-methylpyridin-3-yl]urea 

20 mp : 150-152°C 

IR (KBr) : 3400, 3215, 2922, 1649, 1560, 1487, 
1228 cm -1 

NMR (DMSO-d 6 , 5) : 2.44 (6H, s) , 2.47 (3H, s)., 4145 
(4H, s), 6.72 (IK, s), 6.90 (1H, s) , 7.22-7. 9C 
25 (10H, m), 8.30 (1H, s), 12.87, 13.27 (total IK, 

each br) 
APCI-MASS (m/z) : 4 90 (M+H + ) 

( 17 ) 1-Cycloheptyl-l- [ 4- (pyrazoi-3-yl ) benzyl ] -3- [2, 4- 
30 bis (rnethylthio) -6-methylpyridin-3-yl ] urea 

mp : 174-175°C 

IR (KBr) : 2690-3700 (br) , 2924, 2856, 163", 

1564, 1484, 1340, 1207, 804 cnT 1 
NMR (DMSO-d 5 , 5) : 1.30-1. 90 (12H, m) , 2.41 (5K, s), 
35 2.45 (3H, s), 3.95-4.15 (IK, m) , 4.49 (2n, s) , 
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6-67 (1H , br s)f 6 . 86 (1H 

"•80, 13 . 19 (total 1Hf each - / 93 <«' 

APCI-MASS (m / 2 ) : 496 (M+SJ+J 

mp : 170-l73°c 

»«.,.. 33,. 310 , 292 , 1664 . 15S2> i4e3 _ 

' h : 12 " ,3H ' mi - 7 - 13 - 7 - 90 ( ™- 

APCIH^ , 13 - 3 ° ' t0tal 1H " MCh <>" 

APCI-MASS (m/2) : 520 (M+H + ) 

"«(methy lthio) . 6 . methylpyrid . n . 3 » * yl) ' 2 "<" 
top : 166-168*0 

I* «Br, : 3390, 3257, 2920, 1653 , 1562 , 1489 

1227 cm" 1 

NMR (DMSO-cU, 5) • -> a-> , c « 

6' O) . 2.42 (6H, s), 2.46 (3H, s) 4 4 - 
(2H. s), 4. 49 (2H , a)> , 66 

«-o 5) , 7 . 12 .,,„ .. 7 ; 60 J . ; - ; . 

e.3o a„. ... 13 . 30 (total 1H> ^ 

APCI-MASS (m/z) : 508 (M + H + ) 

3-r2 / 4-b as(m ethyl thio) - 6 . nethylpyridin _ 3 y ^ 
mp : 185-188 B C 

» <»r> : 3 2 36, 2922 . 1633 , „„. 1524 , !338 

1219 cm" 1 ' 

NMR (DMSO-d fi , 5) • , ru , „ 

(6H J . «' 2 - 4? ,3H ' S) ' 2 '8S 

6H s, 4.35 (2H , br 4.42 ( 2H. br s) , 

6-76 (3H, ro) , 6.90 (IK, S)/ 7.10-7.90 (7 H , a , 
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8.23 (1H, s), 12.89, 13.30 (total 1H, each br) 
APCI-MASS (m/z) : 533 (M+H + ) 

(21) l-Benzyl-l-[4- (l-methylpyrazol-4-yl) benzyl J -3- [2, 4- 
5 bis (methyl thio) -6-methylpyridin-3-yl] urea 

mp : 224-225"C 

IR (KBr) : 3217, 2922, 1655, 1566, 1498, 1456, 1228, 
806 cm" 1 

NMR (DMSO-d 6 , 6) : 2.43 (6H, s) , 2.47 (3K, s) , 3.86 
10 <3H, s), 4.30-4.50 (4H, m) , 6.90 (1H, s), 7.20- 

7.40 (7H, m), 7.50-7.60 (2H, m) , 7.86 (1H, s) , 
8.13 (1H, s), 8.28 (1H, s) 
APCI-MASS (m/z) : 504 (M+H + ) 

15 (22) 1-Cycloheptyl-l- [4- (l-methylpyrazol-4-yl ) benzyl ] -3- 
[2, 4-bis (methylthio)-6-methylpyridin-3-yl]urea 
mp : 247-248°C 

IR (KBr) : 3188, 2922, 2854, 1641, 1564, 1491, 
1213 cm" 1 

20 NMR (DMSO-dg, 5) : 1.30-1.90 (12H, m) , 2.40 (6H, s), 

2.45 (3H, s), 3.85 (3H, s) , 3.90-4.15 (1H, m) , 
4.45 (2H, s), 6.86 (1H, s), 7.28-7.38 (2H, m) , 
7.43-7.54 (2H, m) , 7.83 (1H, s), 7.85 (1H, br s) , 
8.10 (1H, s) 

25 APCI-MASS (m/z) : 510 (M+H + ) 

V. 

(23) 1-Benzyl-l- [3- (imidazol-4-yl ) benzyl ] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl ) urea 
mp : 134-136°C 

30 IR (KBr): 2690-3700 (br) , 1637, 1562, 1490, 1228 cm" 1 

NMR (DMSO-dg, 6) : 2.43 <6H, s) , 2.47 (3H, s), 4.47 
(4H, s), 6.90 (1H, S), 7.10-7.75 (11H, m) , 8.28 
(1H, s), 12.17, 12.55 (total 1H, each br) 
APCI-MASS (m/z) : 490 (M+H + ) 

35 
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~ 1 - i -^-(2- m et hyl - 2 H-tetra 2 ol-5- yl)b e„ 2yl] -3- 
12 -has (.ethylthio, -6. I aethylp yridin . 3 - yl]urea 
» (KBr) : 3290, 2922, 1655, 1562, 1493, 1227, 970 
806 cm" 1 

NMR (CDC1,, 6) • ? -»o ,o„ , „ 

3' • 2.39 (3H, s), 2.47 (3H, S ) , 2 .48 

t3H s,, 4.40 <3H, S ), 4.67 (2H, s, , 4.72 (2H, 

• • *-72 <1H, s>, 6.62 (IB. 7.25-7.58 {7 „ 

»>•, 8.01-8.18 <2H, m) 
APCI-MASS (m/z) : 506 ( M+ H + ) 

(25, l-Cycloheptyl-l- [ 4-f ( 2,4-dioxothia 2 olidi n -5- 

yl)methyl]ben2yl]- 3 -f2,4-bi S (methylthio)-6- 
methylpyridin-3-yl]urea 

» (KBr) : 2924, 2860, 2769, 1753, 1701, 1603, 
1506 cm -1 

NMR ,BMSO- d6 . 81 , ,.„_,., (l2H _ m)> 2 ^ (6H _ 

; ' 'f' 3 '° 7 *«. 9.4Hz,, 3.35 

IB, dd. J.14.0, 4.3Hz>. 3.95-4. 1S nH . „, , 4> „ 
(2H, S). 4.90 ,1H, dd, J-9.4, 4.3Hz), 6.86 (1H, 

T d - j * s - ihz: ' 7 - 3 ° <*«• <• «•««>. 

7.86 (1H, br s), 12.04 (IK, br) 
APCI-MASS (m/z) : 559 (M+H + ) 

(26, 1-Cycloheptyl-l- [4- f (2, 4-dioxothia 2 olidin-5- 

yl 1 d e ne) I uethyl } ben 2y i ] -3- [ 2,4-bis(methylthio,-6- 
methylpyridin-3-yl] urea 

» (KBr, : 3406, 3124, 2926, 2856, 2765, 1757, 17ll , 

1635, 1599, 1487 cm -1 

NMR (DMSO-d fi , 6) • 1 3-1 o M 9n . -> 

6' "I . x.j i.g (12H, m), 2 .40 (6H, s) 

2.45 (3H, s), 4.0-4.2 (1H, m) , 4.52 (2H, br s) 
6-86 (IK, s), 7.48 (2H, d, J=8.6Hz>, 7.54 (2H,'d 
J=8.6Hz>, 7.77 (1H, s, , 7.96 (1H, br s), 12 59 
(1H, br) 
APCI-MASS (m/z) ; 557 (M+H + ) 
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(27; l-3enzyl-i- [4- (4-f luorophenoxy) benzyl] -3- (2, 4, 6- 
trimethylpyridin-3-yl ) urea 

IR (KBr) : 3294, 3030, 2922, i632, 1605, 1498 en" 1 
NMR (DMSO-d 6 , 5) : 2.08 (3H, s) , 2.26 (3K, S), 2.35 
5 (3H, s}, 4.52 (2H, s) , 4.56 <2K, si, 6.95-7.45 

(14H, la) , 8.02 (1H, br s) 
APCI-MASS (m/z) : 47 6 (M+H+) 

(28 ) 1-Cyclohexyi-l- [4 - ( 4 -f luorophenoxy ) benzyl ] -3- (2, 4, 6- 
10 trimethylpyridin-3-yl) urea 

IR (KBr) : 3406, 3313, 2929, 2856, 1714, 1632, 1605, 

1572, 1495 cm" 1 
NMR (DMSO-d 6 , 5) : 1.0-1.9 (10H, m) , 2.07 (3H, s) , 
2.24 (3H, s), 2.34 (3H, s) , 3.95-4.15 (IK, m) , 
15 4.51 (2H, s), 6.95-7.4 (8H, m) , 7.70 (IH, s) 

APCI-MASS (n/z) : 4 62 (M+lT) 

(29) 1-Cycloheptyl-l- [ 4- (4-bromophenoxy) benzyl ] -3- (2,4,6- 
trimethylpyridin-3-yl) urea 

20 IR (KBr) : 3310, 1632, 1504, 1483, 1238 cm"" 1 

NMR (CDC1 3 , 6) : 1.33-2.05 (12H, m) , 2. 04 (3H, s) , 
2.20 <3H, s), 2.42 (3H, s), 4.30-4.5C (iH, m) , 
4.50 (2H, s), 5.49 (IH, s), 6.82 (1H, s) , 6.83-" 
6.93 (2H, m) , 6.98-7.08 (2H, m) , 7.32-7.45 (4K, 
25 m) 

APCI-MASS (m/z) : 536, 538 (M+H+) 

(30) 1-Benzyl-l- [3- (pyrazol-3-yl ) benzyl } -3- (2,4,5- 
trimethylpyridin-3-yl) urea 

30 IR (KBr) : 3236, 2924, 1645, 1564, 1493 cm" 1 

NMR <DMSO-d 6 , 5) : 2.10 (3K, s) , 2.26 (3H, s) , 2.35 
(3H, s), 4.59 (4H, s), 6.6-6.7 (IH, m) , 6.94 (IK 
s), 7.2-7.8 (10H, m), 3.07 (IK, br s) , 12.89 (IH 
br) 

3 5 APCI-MASS (m/z) : 42 6 (M+H + ) 
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(31) l-Cycloheptyl-l-f3-(l-tritylpyrazol-3- y i, b enzyl]-3- 
12, 4, 6-trimethylpyridin-3-yl)urea 

IR <KBr) : 3404, 3313, 3059, 3028, 2924, 2856, 1720, 

1650, 1605, 1500, 1481 cnT 1 
NMR (DMSO-d 6 , 6, : 1.4-1.9 (12H, m > , 1. 96 (3H, s) , 

2-19 OH, s), 2.33 (3H, s) , 4.1-4.3 (1H, m) , 4.54 
(2H, s), 6.71 (1H, d, J=2.SHz), 6.85 (IK, s) , 
7.1-7.8 (20H, m) 
FAB-MASS (m/z) : 674 (M+H + ) 



(32) 1-Benzyl-i- [4- (4-fluorophenoxy) benzyl] -3- [4, 6- 
bis (m e thylthio)-2-methylpyridin-5-yl]urea 
IR (KBr ) : 3275, 3062, 3030, 2926, 1637, 1535, 
1479 cm" 1 

15 NMR (DM SO -d 6 , 6) : 2.46 (6H, s), 2.58 (3H, s) , 4.44 

(2H, S ), 4 .48 (2H, s), 6.95-7.4 (13H, m) , 8 39 
(1H, br s) 
APCI-MASS (m/z) : 535 (M+H + ) 

20 (33) l-Cycloheptyl-l-[4-(4-bromophenoxy)benzylJ-3-[4,6- 

bis(methylthio)-2-methyl Py rimidin-5-yl]urea 
mp : 173-175 ,, C 

IR (KBr) : 3375, 2926, 2852, 1668, 1583, 1479, 123 e, 
810 cm"l 

25 NMR (CDCI3, 6, : 1.38-2.10 (12H, m , , 2 . 48 (6H , s) , 

2.59 (3H, s), 4.20-4.42 (1H, a), 4.54 (2H, s), 
5-40 (IK, s), 6.85-6.93 (2K, m) , 7.00-7.10 (2H, 
m) , 7.34-7.50 (4H, m) ' 
APCI-MASS (m/z) : 601, 603 (M+H + ) 



(34) 1-Benzyl-l- [3- (4-fluorophenoxy) benzyl] -3- {4, 6 - 
bis(methylthio)-2-methylpyrimidin-5-yl]urea' 
IR (KBr) : 3271, 3059, 3030, 2926, 2789, 2735, 2605, 
1639, 1585, 1533, 1508 cm -1 
35 NMR (C DC1 3 , 6) : 2.46 (6H, 5), 2.58 (3H, s), 4.61 
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(4H, br s), 5.58 (1H, s), 6.8-7.4 (13H, m) 
APCI-MASS (m/2) : 535 (M+H + ) 

(35) 1-Cycloheptyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- [ 4, 6- 
bis (methylthio) -2-methylpyrimidin-5-yl } urea 
mp : 164-165°C 

IR (KBr) : 3194, 2926, 2856, 1633, 1518, 1419, 1296 : , 
812 cm"" 1 

NMR (DMSO-d 6 , 6) : 1.30-1.90 (12H, m) , 2.43 (6H, s), 
2.57 (3H, s), 3.95-4.15 (1H, m) , 4.53 (2H, s) , 
6.65 (1H, s), 7.15-7.90 (5H, in), 8.07 (1H, s) , 
12.86, 13.30 (total 1H, each br) 

APCI-MASS (m/z) : 4 97 (M+H + ) 

(36) 1-Benzyl-l- [3- (pyrazol-3-yl ) benzyl] -3- [4, 6- 
bis (methylthio) -2-methylpyrimidin-5-yl] urea 
mp : 212-213°C 

IR (KBr) : 3388, 3265, 2924, 1653, 1524, 1487, 1390, 

1356, 1298, 1228 cm" 1 
NMR (DMSO-d 6 , 6) : 2.46 < 6H, s), 2.58 (3H, s) , 4.50 
(4H, s), 6.60-6.70 (1H, m) , 7.15-7.85 (10H, m) , 
8.45 (1H, s), 12.89, 13.32 (total 1H, each br s) 
APCI-MASS (m/z) : 491 <M+H + ) 

(37) 1-Benzyl-l- [4- ( 4 1 -f luorophenoxy) benzyl ) -3- [2, 4- 
dimethoxy-6-methylpyridin-3-yl ]urea 

IR (KBr) : 3394, 3315, 3062, 2945, 2858, 1660, 1597, 
1497 cm" 1 

NMR (DMSO-d 6 , 6) : 1.99 (3H, s) , 3.80 (3H, s), 3.81 
(3H, s), 4.41 (2K, s), 4.45 (2H, s), 6.67 (1H, 
s), 6.95-7.45 (13H, m) 
APCI-MASS (m/z) : 502 (M+H + ) 

(38) 1-Cycloheptyl-l- (3- (pyrazol-3-yl ) benzyl ] -3- [2, 4- 
dimethoxy-6-methylpyridin-3-yl J urea 
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IR (KBr ) : 3379, 3207, 3055, 2926, 2856, 1651, 1557, 
1502 cm" 1 

NMR {DMSO-d 6 , 5) : 1.3-1.9 (12H, nil , 2.35 (3H, s), 

3.75 (3K, s,, 3.76 (6H, s) , 4.0-4.2 (IK, r.; , 4.5 
(2H, sj , 6.55 { IK, si, 6.6-6.65 { IK, mj , 7. 1-7. s 
(5H, m), 12.85 (1H, or s) 

APCI-MASS (m/2) ; 4 64 (M-H*) 

(39)1 -Benzyl - 1 - r 3- ( 1 - 1 r i tyipyra zo 1 - 3 -y i } benz y 1 J - 3 - { 2 , 4,- 
dimethoxy- 6-methylpyridin-3-yi ) urea 

IR (KBr) : 3990, 3066, 3032, 299C, 2933, I67S, 1637, 

1512, 1497 cm" 1 
NMR (DMSO-d 6 , 5) : 2.36 (3H, s) , 3.72 (3H, s; , 3.74 

!3H, s) , 4.46 (4H, br s) , 6.64 { IK, s) , 6.73 ,'1H, 
d, J=2.5Hz), 7.1-7.7 (24K, mi 

(40) 1- { 4-Fluorobenzyl ) -1- [ 3- ( l-trityipyrazol-3-yi ) benzyl i - 
3- (2, 4 , 6-trif luorophenyi) urea 

IR (KBr) : 3294, 1637, 1608, 1519, 1446, 1225 cm" 1 
MMR {CDC1 3 , 5) : 4.5S (2K, s) , 4.60 (2K, s) , 5.75 
(1H, s;, 6.54 (1H, d, J=2.5Kz;, 6.57-7.10 (SH, 
it.), 7.13-7.43 (18K, a'., 7.65-7.80 (2H, ir.) 

(41) 1 -Cyclohept yl- 1 - ( 4 -phenylbenzyl ) - 3- l 2 , 4 , 6- 
trimethylpyridin-3-yi ) urea 

IR (KBr) : 3402, 3023, 2924, 2854, 1735, 166C, 16C2, 

1566, 1493 era -1 
NMR (DMSO-dg, 5) : 1.4-1.9 (12H, m) , 2.09 (3H, s) , 
2.27 (3K, s), 2.34 (3H, s) , 4.05-4.25 (1H, m) , 
4.55 (2K, s), 6.53 ( IK, s) , 7.3-7.8 (9K, m) 
APCI-MASS (m/z) : 442 (M+H + i 

Examnlo ?/\ 

The following compounds were obtained according to a 
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similar manner to that of Example 6, 12 or 21. 

(1) 1-Cycloheptyl-l- [4- (pyrazol-4-yl) benzyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 

5 IR (KBr) : 3184, 2926, 2856, 1630, 1650, 1510 cm -1 

NMR (DMSO-d 6 , 5) : 1.4-1-9 (12H, m) , 2.09 <6H, s) , 
2.21 (3H, s), 4.05-4.25 (1H, m) , 4.48 (2H, s), 
6.83 (2H, s), 7.28 (2H, d, J=8.2Hz), 7.50 (1H, br 
s), 7.56 (2H, d, J=8.2Hz), 7.87 (2H, s) 

10 

(2) 1-Cycloheptyl-l- [3- (pyrazol-3-yl)benzylJ -3- f 2, 4- 
dimethoxy-6-methylpyridin-3-yl) urea 

IR (KBr) : 3406, 3228, 3062, 3026, 2974, 1676, 1653, 

1597, 1508 cm" 1 
NMR (DMSO-d 6 , 6) : 2.37 (3H, s) , 3.79 (3H, s) , 3.80 
(3H, s), 4.47 (4H, s), 6.65 (1H, d, J=2.7Hz), 
6.66 (1H, s), 7.2-7.5 (7H, m) , 7.65-7.8 {4H, m) 
APCI-MASS (m/z) : 458 (M+H + ) 

(3) 1-Cycloheptyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- (2,4,6- 
trimethylpyridin-3-yl) urea 

IR (KBr) : 3400, 3224, 3055, 2929, 2856, 1714, 1633, 

-" 1568, 1500 cm -1 
NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m) , 2.09 (3K, s)., 
2.26 (3H, s), 2.34 (3H, s), 4.05-4.25 (1H, m) , 
4.56 (2H, s), 6.6-6.7 (1H, m) , 6.91 (1H, s) , 7.2- 
7.5 (2H, m), 7.6-7.9 (3H ; m) , 12.85 (1H, br s) 
APCI-MASS (m/z) : 432 (M+H + ) 

(4) 1- (4-Fluorobenzyl) -1- [3- (pyrazol-3-yl ) benzyl] -3- 
(2, 4, 6-trif luorophenyl) urea 
mp : 204-206°C 

IR (KBr) : 3413, 3066, 1664, 1610, 1520, 1223 cm" 1 
NMR (DMS0-d 6 , 5) : 4.51 (2H, s) , 4.55 (2H, s) , 6.65 
(1H, d, J=2.3Hz), 7.10-7.50 (9H, m) , 7.55-7.90 



30 



35 
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10 



20 



25 



30 



(5) 



(2H, m), 8.46 UH, s>, 12.89, 13.30 (total 1H, 
each br) ' 
APCI-MASS lm/z) : 455 (M+H + ) 

l-Cycloheptyl-l-[4-[2-(lH-tetrazdl-5- 
yl ) phenyl ] benzyl] -3- (2,4, 6- trimethylphenyl ) urea 
IR (KBr ) : 3408, 3310, 2924, 2856, 1620, 1605, 
1506 cm" 1 

NMR (DMSO— dc, 6) : 1 4-1 a M ,„ - 

6' "J i.«i 1.8 (12H, m) , 2.04 (6H, s) , 

2-20 (3H, s), 4.05-4.25 (1H, m) , 4.48 (2H, s) ' 

6-83 (2H, s), 7.04 (2H, d, J-7.9Hz), 7.23 (2H,' d, 

J=7.9Hz), 7.5-7.8 (5H, m) 

FAB-MASS (m/z) : 509 (M+H + ) 

15 Examnl o ? * 

To a solution of 1-cycloheptyl-l- (4- (4- 

fluoro P henoxy)benzyl]-3-[2,4-bis(methylsulfonyl,-6- 
-.thy 1 pyridin-3-yl,ur..-(3.04 g) in methanol (100 ml, was 
added sodium methanethiolate (315 mg» and the mixture was 
stirred at 50»c for an hour under nitrogen. The mixture 
was cooled to 5«C and the precipitates were collected bv 
titration, washed with methanol and diisopropyl ether and 
aried m vacuo to give 1-cycloheptyl-l- [4- (4- 
fluorophenoxy, benzyl] -3- (2-methylsulfonyl-4-methylthio-6- 
methylpyridin-3-yl,urea (1.35 g) as a crystal. 

IR (KBr ) : 3377, 30 7 2 , 2926, 2858, 1657, 1572, 1498 
1473 cm" 1 

NMR (CDC1 3 , 6) : 1.5-2.1 (12H, m, , 2.44 ,3H, s», , 54 
<3H, s), 3.23 (3H, s), 4.1-4.3 (1 H , m) , 4.55 (2H, 
s), 6.98 (1H, S)/ 6.9-7.1 ( 6H , m) , 7.35 (IK, d 
J=8.6Hz) 



Example ? * 



35 



To a stirred solution of 1-benzyl-l- [3- ( 



pyrazol-3- 



yl ) benzyl ] -3- [2, 4-bis (methylthio) -6-methyl Pyr idin-3- 



yljurea 
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(1 g) in dichlorome thane (8 ml) was added a solution cf m- 
chloroperbenzoic acid {1.32 g) in dichloromethane (26 ml) 
at 0-5°C. After stirring for one hour at room temperature, 
the mixture was washed with saturated sodium bicarbonate 
5 aqueous solution, water and brine, dried over magnesium 
sulfate, evaporated in vacuo. The residue was 
chromatographed on silica gel to give 1-benzyl-l- [3- 
(pyrazol-3-yl) benzyl] -3- [2, 4-bis (methylsulf onyl) -6- 
methylpyridin-3-yljurea (183.0 mg) and 1-benzyl-l- [3- 
10 (pyrazol-3-yl) benzyl J -3- [2, 4-bis (methylsulf inyl) -6- 
methylpyridin-3-yl]urea (235.6 mg) . 

1-Benzyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- [2, 4- 
bis (methylsul f onyl ) -6-methylpyridin-3-yl] urea 
15 (KBr ) : 3344, 2924, 1655, 1493, 1313, 1238, 

1136 cm" 1 

NMR (DMSO-d 6 , 6) : 2.70 (3H, s), 3.32 (6K, s) , 4.52 
(4H, br s), 6.75 (1H, br s), 7.20-7.85 (10H, m) , 
8.13 (1H, s), 8.66 (1H, s) , 12.87, 13.22 (total 
20 1H, each br) 

APCI-MASS (m/z) : 554 (M+H + ) 

1-Benzyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- [2, 4- 
bis (methylsulf inyl) -6-methylpyridin-3-yl ] urea 
25 IR (KBr ) : 3217, 2922, 1651, 1495, 1236, 1038, 

960 cm" 1 

NMR (DMSO-d 6 , 6) : 2.60-2.80 (9K, m) , 4.42-4.75 (4K, 
m), 6.71 (1H, br s) , 7.15-7.85 (11H, m) , 3.84, 
8.96 (total 1H, each s) , 12.93, 13.35 (tonal 1H, 
30 each br) 

APCI-MASS (m/z) ; 522 (M+H + ) 



Example ?J 

To a solution of N-cycloheptyl-4- ( 4- 
35 fluorophenoxy)benzylamine (1.57 g) in toluene (40 ml) were 
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added 2, 4-dichloro-6-methyl-3-phenoxycarbonylaminopyridine 
(1-49 g, and triethylamine (1.52 g) , and the mixture was 
stirred at 100'c for 3.5 hours. The mixture was ooured 
into a mixture of ethyl acetate and ice water, and the 
5 separated organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1- 

cycloheptyl-l- ( 4-(4-fluorophenoxy)ben 2 yl]- 3 -(2,4-dichloro- 
6-methylpyridin-3-yl)urea (916 mg) . 

10 IR <KBr) : 336£ < 3 275, 3062, 2927, 2858, 1653, 1581, 

1543, 1497 cm"l 
NMR (CDC1 3 , 6) : 1.5-2.1 (12H, m) , 2.47 (3H, s) , 4.2- 
4-4 (1H, m), 4.53 (2H, s) , 5.89 (1H, s), 6.9-7.1 
(6H ' m) ' 1 ' 14 UK, s), 7.36 (2H, d, J=8.7Hz) 
.15 APCI-MASS (m/z) : 520, 518, 517 ( M+ H + ) 

Examnlo ?ft 

The following compounds were obtained according to a 
similar manner to that of Example 7, 8, 9, 10, 13, 14, 15, 
20 16, 17 or 27. 

(1 ) 1-Cycloheptyl-l- [4- <4-f luorophenoxy ) benzyl ] -3- [ (2- 

methoxy-4-methylthio-6-methyl)pyridin-3-yl]urea 
IR (KBr) : 3371, 3064, 2926, 2856, 1666, 1585, 
25 1498 cm -1 

NMR (CDCI3, 5) : 1.5-2.1 (12H, m) , 2.38 (6H, s) , 3.7 9 
(3H, s), 4.2-4.4 (1H, m) , 4.52 (2H, s) , 5.66 (1H, 
*>r s), 6.53 (1H, s) , 6.9-7.1 (6H, m) , 7.35 (1H, 
d, J=8.7Hz) 
30 APCI-MASS (m/z) : 524 (M+H + ) 

(2) l-Benzyl-l-f4-(4-fluorophenoxy)benzyl]-3-(2-chloro-4- 
methylthio-6-methylpyridin-3-ylj urea 
IR (KBr) : 3294, 3061, 3030, 2924, 1651, 1576, 
5 14 97 cm -1 
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NMR <CDC1 3 , 6) : 2.42 <3H, s) , 2.47 ( 3H , s) , 4 . 61 " 
(2H, s), 4.63 <2H, s), 5.96 (1H, s) 6.62 (1H, 
s), 6.9-7.1 (6H, m), 7.25-7.45 <7H, m) 

5 (3) l-Ben 2 yl-l-[3-(l-methylpyr a2 ol-4-yl)benzyl]-3-t2,4- 

bis (methyl thio) -6-methylpyridin-3-yl J urea 
mp : 137-138°C 

IR (KBr) : 3255, 2922, 1651, 1562, 1493, 1228, 
982 cm -1 

10 NMR (DMSO-d 6 , 8) : 2.42 (6H, s) , 2.47 ( 3H , s) , 3.87 

C3H, s), 4.66 (2H, br s) , 4.48 (2H, br s), 6.90 
(1H, s), 7.13 (1H, d, J=7.4Hz), 7.20-7.55 (8H, 
m), 7.81 (1H, s), 8.06 (1H, s) , 8.29 (1H, s) 
APCI-MASS (m/z) : 504 (M+H + ) 

15 

(4 ) 1-Cycloheptyl-l- [3- { l-methylpyrazol-4-yl) benzyl ] -3- 

[2,4-bis (methylthio)-6-methylpyridin-3-yl]urea 
mp : 197-198°C 

IR (KBr) : 3290, 2924, 2854, 1653, 1485, 1227 cm" 1 
20 NMR (DMS0-d 6 , 5) : 1.25-1.90 (12K, m) , 2.40 (6H, s) , 

2.45 {3H, s), 3.87 (3H, s), 3.98-4.17 (IK, m) , 
4.48 (2H, br S), 6.87 (1H, s), 7.15 (1H, ci, 
J=7.5HZ), 7.27 (1H, dd, J=7.5', 7 . 5Hz J , 7 . 38 (1H, 
d, J=7.5Hz), 7.52 (IK, s), 7.80 (1H, s), 7. 90 
25 (1H, br s), 8.04 (1H, s) 

APCI-MASS (m/z) : 510 (M-rH + ) 

(5) 1- (2-Methoxybenzyl) -1- [3- (pyrazol-3-yl ) benzyl j -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea 
30 IR (KBr) : 3220, 2922, 1649, 1562, 1491, 1240 cm" 1 

NMR (DMS0-d 6 , 6) : 2.41 (6H, s), 2.46 (3H, s), 3.73 
(3H, s), 4.44 (2H, br s), 4.53 (2H, br s), 6.67 
(1H, br s), 6.88 (1H, s), 6.9C-7.05 (2H, m! , 
7.15-7.90 (7H, m), 8.19 (1H, br s), 12.89, 13. 30 
35 (total 1H, each br) 
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APCI-MASS (m/2) : 520 ( M+ H + , 

(6) ^^-MethoxybenzyD-a-ra-cp^^^ - yl)ben2yl] _ 3 {y & 

b -^hylth i o ) -6- m ethylpy ridin .3- yl ^ a en2yl, 

mp : 165-166'c 

IR (KBr) : 3400, 3248, 3099 

1049 «-l 6 ' 1664 ' 1483 ' 1225 ' 

NMH ( DMSO- d6 , 5, : 2 .„ (6H# s) , 2 

6-72 (1H, „), 6.74-6.95 ,4H. m) , 7.15-7 65 , 6P 

an. (total 1K ; 5 J-- 

APCI-MASS (n /z) : 520 (M+H+l 

<7» 1 - 8 «"yl-l-(3-lpyr«oI-3- yl)b „ IylJ .3. I2 „ 
■»«"yUhio-6-„ethyIp yridin . 3 . yll ^ a U Chl ° r °- 

IR ,KBr ' : 2 !r- i647 - i57e - -7 9 . 

1232 cm 1 

6.57-6 7 0 , 1H . ,. 16 (1H _ 7>i7 _ 7 _ 

»>- ah, .,, a2 . 89 . {total ik _ 

APCI-MSSS ,m/z, : 476, 480 , M . H V 

I2,^b 1S(n et h ylth iol -6-„ethylp y!:ldiR .3- yi y , u , ea '-' 
mp : 13C-l3l'»c y ' - ea 

1493, 1250, 1211 cm-1 
NMR (CDC1„, 6) ■ 2 is ,11; . 

(3H s), 3.81 (3H, s,, 4.56 ( 2H, .,. 4 . 58 (2K 

»>, 7.20-7.38 (4H, a , <8H ' 
APCI-MASS <m/z> . 564 {M+H+) 
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(9) 1-Benzyl-l- [4- (4-f luorophenoxy) benzyl] -3- (2, 4- 
dichloro-6-methylpyridin-3-yl ) urea 

IR (KBr) : 3302, 3066, 3032, 2924, 1639, 1581, 1543, 
14 97 cm" 1 

NMR (CDC1 3 , 5) : 2.48 (3H, s), 4.53 (2H, s) , 4.64 

(2H, s), 6.C5 (1H, br s) , 6.9-7.4 <I4K, m) , 
APCI-MASS (m/z) : 514, 512, 510 (M+fTj 

(10) 1- (3-Phenylpropyl) -1- [4- { 4-f luorophenoxy) benzyl ] -3- 
[2, 4-bis (methyl thio) -6-methylpyridin-3-yl ] urea 
IR (KBr) : 3290, 2922, 1649, 1562, 1497, 1211, 
1093 cm" 1 

NMR (CDC1 3 , 5) : 1.92-2.13 (2H, m) , 2.38 (3H, s), 
2.48 (3H, s), 2.49 (3H, s) , 2.68 (2K, t, 
J=7.7Hz), 3.39 (2H, z, J=7.6Hz), 4.57 (2K, s), 
5.57 (1H, s), 6.63 (1H, s) , 6.87-7.10 { 6H, m) , 
7.10-7.37 (7H, m) 

APCI-MASS (m/z) : 562 (M+H + ) 

{11} 1- <2-Phenylethyl)-l-[3- (pyrazoI-3-yl ) benzyl } -2- [2, 4- 
bis (methylthio) -6-methylpyridir.-3-yl ] urea 
IR (KBr) : 3209 (br) , 2922, 1647, 1562, 1491, 1338, 
1238 cm* 1 

NMR (DMSO-d 6 , 5) : 2.42 (6H, s), 2.47 (3K, s;, 2.80- 
2.98 (2H, m), 3.35-3.54 (2H, m) , 4.44 (2H, s) , 
6.65 (1H, br s) , 6.90 (1H, s}, 7.10-7.45 [7H, m) , 
7.45-7.83 (3H, m) , 8.13 (1H, s), 12.87, 13.30 
(total 1H, each br) 

APCI-MASS (m/z) : 504 (M+H + ) 

(12) 1- [ (S) - 1-Phenyl ethyl ] -1- [4- ( 4-f luorophenoxy) benzyl J-3- 
[2, 4-bis (methylthio) -6-methylcyr icir.-3-yi ] urea 
IR (KBr) : 3373, 3310, 2979, 2924, 1660, 1562, 1497, 

1246, 1211 cm" 1 
NMR (CDCI3, 6) : 1-63 (3H, d, J= "7.1Hz}, 2.37 ?3K, s; , 
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.2.46 >3K, s), 2.47 (3H, s), 4.27 ( 1H , c, 
J=17.2Hz), 4.50 <1H, a, J=i7.2Hz), 5.53 (IK, S J , 

5.75-5. S2 (IK, a ;, 6.50 (1H, s) , 5.85-7. 10 !cK, 
m) , 7..22-7.5C (7K. »! 
5 APCI-MASS ,'m/z) : 546 {.««+:■£- ; 

(aj D : -61.0° ,'C =2.02, CKCi 3 ) 

(13) i-t^)-l-Phenylethyl3-l-r4-(4.fluorcphenoxy)benzyi3-3- 
12, 4-bis (n-.ethyithicJ-6-methylpyridi.-:-3-yi]ures 
IR. fKBrJ : 3369, 330S, 2978, 2924, 1659^1562, 1457, 

1246, 1211 err. - - 
NMR (CDC1 3 , 5) : i . 63 { 3K, d, J«7.1Hz:, 2.37 ;3H, s », 
2.46 (3K, s), 2.47 (3K, S J , 4.27 ( 1H , c, 
J=17.2Hz), 4.50 (2H, d, J-17.2E2), 5.53 (2E, S ) , 
5.75-5.32 (iH, n ) , 6.60 (IK, S ; , 5.98-7.10 {6H, ' 
in) , 7.22-7.50 (7K, n) 
APCI-MASS (ro/z) : 548 (M+K*) 

+62.2° rC =1.02, CHC1,) 



10 



25 



20 (14 ) i-Cycloheptyl-1- f 4- (4-f luorophenoxy) benzyl } -3- f 4- 

chloro-2-methylthic-6-methylpyridir.-3-yi) Ures 
- IR (K3r) .:. . 3371, 3275, 3062, 2926, 2856, ^£53, 1560, 
1498 cm -1 

NMR (CDC1 3 , S) : 1-4-2.1 (12H, a).' 2.44 (3K, s), 9 ,7 
OH, S), 4.25-4.45 (IK, n) , 5.61 (2H, £ ; , £.69 
(IK. s), 6.9-7.1 (6K, m), 7.37 <2H, d, J=S.6Ez> 
APCI-MASS (m/z) : 530, 528 (M+H*) 



35 



(15) 2-Ber.zyi-l- [4- (4-f luorophenoxy) benzyl] -3- :4-chioro-2- 
methylthic-£-raechylpyridin-3-yl ) urea 
IR (KBr J : 3275, 3062, 3030, 2524, 1645, 1560, 
14 97 ce" 1 

NMR (CDC1 3 , 6) : 2.46 (3K, s), 2.45 (3K, s) , 4.61 

(2H, s), 4.63 (2K, s) , 5.80 ( IK, br s) , 6.9-7.2 
(7K, it.), 7.25-7.4 (7H, m.) 
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APCI-MASS (m/z) : 524, 522 (M+H + ) 

(16) 1-Cycloheptyl-l- [4- (4-bromophenoxy) benzyl] -3- [2- 
chloro-4-methylthio-6-methylpyridin-3-yl ] urea 

mp : 105-107°C 
5 IR (KBr) : 3379, 2926, 2854, 1668, 1579, 1483, 

1238 cm" 1 

NMR (CDC1 3 , 6) : 1.38-2.08 (12H, m) , 2.41 (3H, s) , 
2.48 (3H, s), 4.20-4.40 (1H, m) , 4.54 (2H, s) , 
5.76 (1H, s), 6.82 (1H, S), 6.82-6.93 (2H, m) , 
10 6.95-7.08 (2H, m) , 7.32-7.50 (4K, m) 

APCI-MASS (m/z) : 588, 590, 592 (M+K + > 

(17) 1-Benzyl-l- [4- (4-bromophenoxy) benzyl] -3- [2-chloro-4- 
methylthio-6-methylpyridin-3-yl]urea 

15 IR (KBr) : 3280, 3030, 2920, 1651, 1578, 1504, 1435, 

1236, 804 cm" 1 
NMR (CDCI3, 5) : 2.43 (3K, s) , 2.49 (3H, s), 4.63 
(2H, s), 4.64 (2H, S), 5.93 (1H, s), 6.84 (1H, 
si, 6.84-6.94 (2H, m) , 6.94-7.07 (2H, m) , 7.22- 
20 7.50 (9K, m) 

APCI-MASS (m/z) : 582, 584, 586 (M+K*) 

(18) 1-Cycloheptyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- [2-chIoro- 
4-methylthio-6-methylpyridin-3-yl] urea 

25 mp : 165-166°C 

IR (KBr) : 3205, 2926, 2856, 1624, 1572, 1491, 
804 cm" 1 

NMR (DMSO-d 6 , 5) : 1.30-1.90 (12H, m) , 2.43 (€H, s) , 

4.00-4.18 (1H, m) , 4.53 <2H, br s), 6.55-6.67 

30 (1H, m) , 7.12 (IK, s), 7.20-7.83 (5H, m) , 8.11 

(1H, br s), 12.85, 13.28 (total 1H, each br s) 

APCI-MASS (m/z) : 484, 486 (M+H + ) 

Example 29 

The following compound can be obtained by treating 1- 
35 benzyl-l- [ 3- (pyrazol-3-yl) benzyi] -3- [ 2 , 4-bis (methylthio) -6 
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methylpyridin-3-yl] urea with hydrochloric acid or 
hydrochloride in a conventional manner. 

l-3enzyl-l- [3- (pyrazol-3-yl)benzyl] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea-hydrochloride 

5 

Example 3Q 

The following compound can be obtained by treating 1- 
benzyi-1- [3- (pyrazol-3-yl ) benzyl } -3- [2, 4-bis (methylthio) -6 
methylpyridin-3-yl]urea with sulfuric acid in a 
0 conventional manner. 

l-Benzyl-l-[3- (pyrazol-3-yi) benzyl ] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl j urea-sulf ate 

Examnlg 31 

5 The following compound was obtained according to a 

similar manner to that of Example 19. 

1-Benzyl-l- [4- (4-f luorophenoxy)benzyl] -3- [2, 4- 
bis (methylsulf onyl ) - 6-methylpyridin-3-yl ] urea 

. IR (KBr) : 3348, 3066, 3030, 2927, 1734, 1668, 1610, 

> 1583, 1497 cm" 1 

NMR (CDC1 3 , 6) : 2.67 (3K, s) , 3.20 (3K, s), 3.32 

(3H, s), 4.6-4.7 (4K,.m), 6.9-7.1 (6H, m), 7.3- 
7.5 (2H, m) , 7.62 (1H, br s), 7.88 (1H, s) 

APCI-MASS (m/z) : 598 (M+H + ) 

> Example 32 

The following compound was obtained according to a 
similar manner to that of Example 29. 

1-Cycloheptyl-l- [4- ( 4-f luorophenoxy) benzyl] -3- (2,4,6- 
trimethylpyridin-3-yl ) urea hydrochloride 
mp: 176-178°C 

NMR (DMS0-d 6 , 5) : 1.35-1.9 (12H, m) , 2.32 (3H, s) , 
2.52(3H, s), 2.65 (3H, s) , 4.1-4.3 (1H, m) , 4.53 
{2H, s), 6.95-7.4 (8H, m), 7.61 (IK, s), 8.30(1H, 
br s) 
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C L A 



M S 



i 



A compound of the formula 



O 

R 1 - [CK 7 )_-N-C-NH-R 3 

• R 2 



wherein 

R 1 is a group o 



f the formula 




(in which 

R 4 is aryl which may have suitable 

substituent (s) , or heterocyclic group which 
may have suitable substituenr is) , and 



-NHS0 2 -/ -S0 2 NH-, -S0 2 NHCO- or -CONHSO?-); 
cr 

thiazolyl, iraidazolyl, pyrazolyl, pyridyl, 
thienyl, furyl, isoxazolyl or chromanyl, each cf 
which may have suitable substituent (s) ; 

R 2 is lower alkyl, lower alkoxy (lower) alkyl, 

cycloalkyl, ar (lower ) alkyl which may have 
suitable substituent is) , heterocyclic group or 
heterocyclic (lower) alkyl, 

R 3 is aryl which may have suitable substituent (s) or 
heterocyclic group which may have suitable 



C 



Y 




=CH-, -CONH-, -N-CO-, (in which R 7 is lower 



R 7 alkyl), 
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substituent (s) , and 
n is 0 or 1, 



10 



and a pharmaceutical^ acceptable salt thereof. 

2. A compound of claim 1, wherein 
R 1 is a group of the formula : 



15 



20 



(in which 

R 4 is phenyl which may have i to 3 substituent (s, 
selected from the group consisting of 
halogen, lower alkyl, di (lower) alkylamino, 
protected amino, cyano, heterocyclic group 
which may have mono (or di or tri)- 
ar (lower) alkyl, hydroxy, protected hydroxy 
and mono (or di or tri ) halo (lower) alkyl; 
or thienyl, pyrazolyl, imidazolyl, 
triazolyl, pyridyl, pyrrolvl, cetrazolyi, 
oxazolyl, thiazolyl, oxadiazolyl, 
piperazinyl, thiazolidinyl or 
methylenedioxyphenyl, each of which may have 
1 to 3 substituent (s) selected from the 
group consisting of lower alkyl, mono (or di 
or tri) ar (lower) alkyl and oxo; 

O 

Y is bond ' lower alkylene, -S-, -o-, -c-, =ck- 

-CONH-, -N-co- (in which R~> is lower 'alkvl,' , 
R 7 



25 



35 



-NHS0 2 -, -S0 2 iJH-, -S0 2 NHCO- or -C0NHSO,-) ; 
or ~ 

thiazolyl, imidazolyl, pyrazolyl, pyridyl, 
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thienyl, furyl, isoxazolyl or chromanyl, each of 
which may have 1 to 5 substituent (s) selected 
from the group consisting of lower alkyi, 
hydroxy, protected hydroxy, phenyl, halophenyl, 
5 phenyl thio and pyrrolyl; 

R 2 is lower alkyi; lower alkoxy (lower) alkyl; 

cyclo (C3-C 7 > alkyi; phenyl (lower) alkyi which may 
have 1 to 3 substituent (s) selected from the 
group consisting of halogen, lower alkoxy and 

10 di (lower alkyl) amino; tetrahydropyranyi; or 

furyl (lower) alkyl; 
R 3 is. phenyl which may have 1 to 3 substituent (s) 

selected from the group consisting of lower alkyl 
and halogen; pyridyl or pyrimidinyl, each of 

15 which may have 1 to 3 substituent (s ) selected 

from the group consisting of lower alkyi, lower 
alkylthio, halogen, lower alkoxy, lower 
alkylsulf inyl and lower alkylsulf onyl . 

2 0 3. A compound of claim 2, wherein 

R 1 is a group of the formula : 



25 



(in which 

R 4 is phenyl which may have 1 to 3 substituent (s ) 
selected from the group consisting of 

30 halogen, lower alkyl, di (lower) alkyiamino, 

acylamino, cyano, tetrazolyi which may have 
mono (or di or tri ) phenyl (lower ) alkyl, 
hydroxy, lower alkoxy (lower) alkoxy and 
mono (or di or tri) halo ( lower ) alkyl; or 

35 thienyl, pyrazolyl, imidazolyl, triazolyl, 
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pyridyl, pyrrolyl, tetrazo-lyl, oxazolyl, 
thiazolyl, oxadiazolyl, piperazinyl., 
thiazolidinyl or methylenedioxyphenyl, each 
of which may have one or two substituent (s) 
selected from the group consisting of lower 
alkyl, phenyl (lower) alkyl, triphenyl (lower) - 
alkyl and oxo; 



0 
II 



Y is bond, lower alkylene, -s-, - 0 -, -c-, =ch- 
-CONH-, -N-co- (in which R7 is lower'alkyl)' 
R 7 

-NHS0 2 -, -S0 2 NH-, -S0 2 NHCO- or -CONHSO,-) • 
or * 

thiazolyl, imidazolyl, pyrazolyl, pyridyl, 
thienyl, furyl/ isoxa2olyl or chroinanyl/ each Qf 
whach may have 1 to 5 substituent (s, selected 
from the group consisting of lower alkyl, 
hydroxy, acyloxy, phenyl, halophenyl, phenylthio 
and pyrrolyl; 

is lower alkyl; lower alkoxy (lower) alkyl; 

cyclo(C 3 -C 7 )alkyl; phenyl (lower) alkyl which may 
have one or two substituent (s ) selected from the 
group consisting of halogen, lower alkoxy and 
di (lower alkyDamino; tetrahydropyranyl ; or 
furyl (lower) alkyl; and 
is phenyl which may have two or three 

substituent* selected from the group consisting 
of lower alkyl and halogen; pyridyl or 
pyrimidinyl, each of which may have two or three 
substituents selected from the group consisting 
of lower alkyl, lower alkylthio, halogen, lower 
alkoxy, lower alkylsulf inyl and lower 
alkylsulfonyl. 
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4. A compound of claim 3, wherein 
R 1 is a group of the formula : 




(in which 

R 4 is phenyl; halopheny; lower alkyiphenyl ; 
di (lower ) alkyiaminophenyl; lower 
al kyl sul f onyl aminophenyl ; cy anophenyl ; 
tetrazolylphenyl; (triphenyl (lower) - 
alkyltetrazolyl) phenyl; trihalo (lower) - 
alkyiphenyl; phenyl having two lower alkyl 
and hydroxy; phenyl having two lower alkyl 
and lower alkoxy (lower ) alkoxy; thienyl; 
pyrazolyl which may have lower alkyl or 
triphenyl (lower) alkyl; imidazolyl; triazolyl 
which may have one or two substituent (s) 
selected from the group consisting of lower 
alkyl and phenyl (lower) alkyl; pyridyl; 
pyrrolyi; tetrazoiyl which may have lower 
alkyl or triphenyl (lower) alkyl; cxazolyl; 
lower alkylthiazolyl ; lower alkyioxa- 
dia2olyl; lower aikylpiperazinyl; 
dioxothiazolidinyl; or 
methylenedioxyphenyl ] ; and 



Y is bond, lower alkylene, -S-, -0-, -C-, =CH-, 
-CONH-, -N-CO- (in which R 7 is lower alkvl) , 

R 7 

-NHS0 2 -, -S0 2 NH-, -S0 2 NKCO- or -CONHS0 2 ~); 
halophenyl thiazolyl ; phenylimidazolyl ; 
phenylpyrazolyl ; phenylpyridyl ; 
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phenyl thiopyr idyl; pyrrblylpyridyl; 
phenyl thienyl; phenylf uryl; phenylisoxazolyi; or 
chromanyl having 4 lower alkyi and hydroxy; 
R 2 is lower alkyi, lower alkoxy (lower) alkyi, 
cycio (C 3 -C 7 ) alkyi, phenyl (lower 5 alkyi, 
halophenyl (lower) alkyi, lower 
alkoxyphenyl (lower) alkyi, di.dower 
alkyi) aminophenyl (lower) alkyi, tetrahydropyranyl 
cr f uryl (lower) alkyi, and 
R 3 is pyridyl having two lower alkylthio and lower 
alkyi; pyridyl having halogen, lower alkyi and 
lower alkylthio; tri (lower alkyi) pyridyl ; 
pyridyl having two lower alkoxy ana lower alkyi; 
pyridyl having lower alkoxy, lower alkylthio and 
lower alkyi; pyridyl having. two lower alkyi - 
sulfinyl and lower alkyi; pyridyl having two 
lower alkylsulfonyl and lower alkyi; pyridyl 
having lower alkylthio, lower alkoxy and lower 
alkyi; pyridyl having lower alkylsulf inyl, lower 
alkylsulfonyl and lower alkyi; pyridyl having 
lower alkylthio, lower alkylsulfonyl and lower 
alkyi; pyridyl having two halogenand lower- 
alkyi; di (lower) alkoxypyrimidinyl; or pyrimidinvi 
having two lower alkylthio and lower alkyi. 

5. A compound of claim 4, wherein 
R 1 is a group of the formula : 



(in which R 4 is phenyl or halophenyl, and 
Y is -0-) , 
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R 2 is cyclo(C 3 -C 7 ) alkyl or phenyl (lower ) alkyl, 
R 3 is phenyl having two lower alkyl thio and lower 

alkyl; tri (lower alkyl) pyridyl ; pyridyl having 
two halogen and lower alkyl; pyridyl having 
halogen, lower alkyl and lower alkylthio; pyridyl 
having lower alkyl thio, lower aikoxy and lower 
alkyl; pyridyl having lower alkylthio, lower 
alkylsulfonyl and lower alkyl; pyridyl having two 
lower alkylsulfonyl and lower alkyl; or 
pyrimidinyl having two lower alkylthio and lower 
alkyl; and 
n is 1. 

A compound of claim 5, wherein 
R 1 is a group of the formula : 

(in which R 4 is halophenyl, and 
Y is -0-) , 
R 2 is cyclo(C 3 -C 7 ) alkyl, and 
R 3 is tri (lower alkyl) pyridyl; or 

pyridyl having two lower alkylsulfonyl and lower 
alkyl. 

A compound of claim 4, wherein 
R 1 is a group of the formula : 

(in which R 4 is pyrazolyl and 
Y is bond) , 
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R 2 is phenyl (lower, alkyl, lower 

alkoxyphenyl (lower, alkyl, halophenyl (lower, alkyl, 
di (lower, alkylaminophenyl (lower, alkyl G - 
cyclo(C 3 -c 7 ) alkyl, 

R 3 is pyridyl having two lower alkyithio and lower 
alkyl; p yridyl having halogeR/ lQwer 

lower alkyithio, or pyrimidinyl having two lower 
alkyithio and lower alkyl; and 
n is 1. 

compound of claim 7, wherein 
is a group of the formula : 



(in which is p yrazolyl/ and 
Y is bond, , 
20 R is Phenyl (lower, alkyl, and 

R 3 is pyridyl having two lower alkyithio and lowe- 
alkyl. 

9- A process for preparing a compound of the formula 

25 



R 1 -(CH 2 , n -N-i|- N K-R3 
R2 

30 



wherein 

R 1 is a group of the formula : 
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(in which 

R 4 is aryl which say have suitable 

substituent (s) , or heterocyclic group which 
may have suitable substituent (s) , and 



Y is bond/ lower alkylene, -S-, -O-, -C-, =CH-, 
-CONK-, -N-CO-, (in which R 7 is lower 

r 7 alkyl;, 
-NHS0 2 -/ -S0 2 NH-/ -S0 2 NHCO- or -CONHSO?-) ; 
or 

thiazoiyl, iraidazolyl, pyrazolyi, pyridyi, 
thienyi, furyl, isoxazolyi or chromanyi, each of 
which may have suitable substituent (s} ; 

R 2 is lower alkyl, lower alkoxy (lower ) alkyl, 

cycloalkyl, ar (lower) alkyl which may have 
suitable substituent (s) , heterocyclic group or 
heterocyclic (lower) alkyl/ 

R 3 is aryl which may have suitable substituent (s ) or 
heterocyclic group which may have suitable 
substituent (s) , and 

n is 0 or 1, 

or a salt thereof, 

which comorises 



(1) reacting a compound of the formula : 



R 1 -(CH ? )^.-xVK 



WO 96/10559 



PCT/JP95/0 1 982 



- 219 - 

wherein R l, r2 and n are each as define{J 

or a salt thereof with a compound of the formula : 

0=ON-R 3 

wherein R 3 i s as defined above, 

or a salt thereof to give a compound of the formula 



R" L -(CH 2 ) n -N-C-NH-R 3 
R 2 



wherein r1 # r2, r 3 and n fire ^ ag defined 
or a salt thereof, 



or 



(2) subjecting a compound of the formula 



R 1 -(CH 2 ) n -NH 



R2 



wherein R*, r2 and n are each as defined above; 
•or a salt thereof and a compound of the formula ': 

JH 2 N-R 3 

wherein R 3 is as defined above, or a salt thereof to 
formation of ureido group to give a compound of the 
formula : 
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R 1 -(CH 2 ) n -N-C-NH-R 3 



wherein R l, R 2 , R* and n are each as defined above, 

or a salt thereof, 

or 

(3) subjecting a compound of the formula : 



R 1 -(CH 2 ) n -Nj-NH-R| 



>2 

R 



wherein R 1 , r2 and n are each as defined above, and 

R |.is pyridyl having two lower alkylrhio and 
lower alkyl, 

or a salt thereof to oxidation reaction to give a 
compound of the formula : 

O 

1 II Q 

R- (CH 2 ) n -N-C-NH-Rg 

R2 



wherein R 1 , R 2 and n are each as defined above, and 



Rb is Pyridyl having two lower alkylsulfonyl 



10 
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and lower alkyl; p ycidyl having fcwo 
lower alkylsulfinyi and lower alJcyl; or 
Pyridyl having lower alkylsulfonyi 
or a salt thereof alkylSUlfi ^ - ^er a!*yl ; 

10. A p^ceutical composition comprising a compound of 
IT* " " aCtiVS ingredienc ' - association with 



11. 
12. 



15 



20 13. 



A compound of claim 1 for use as a medicament. 

A method of therapeutic treatment and/or prevention of 
hypercholesterolemia, hyperlipemia, athL S cT eros i s 
or diseases caused thereby which comorises 
adrn^i st ering an effective ^ of ' a 
claim 1 to human beings or animals. 

Use of a compound of claim 1 for the manufacture of a 
medicament for treating an d/or preventing 
hypercholesterolemia, hyperlipemia; atherosclerosis 
of diseases caused thereby in human beings or an mall. 
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